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The LANDMACO Threading Machine equipped 
with the LANCO Head will give you quality threads 
at low operating cost. 


The LANDMACO machine illustrated is used to 
thread tail wheel bolts and other precision aircraft 
parts that must be held to rigid tolerances. 


It can readily be set up to handle all types of bolt 
or pipe threads and it assures smooth-finished well- 
formed threads of class 3 fit on the toughest alloy 
steel. 


If you require threading accuracy and high produc- 
tion, let us tell you how LANDMACO machines 
have solved these problems for hundreds of man- 
ufacturers. 


Write for Bulletin H-75 
containing complete specifications 
of the LANDMACO Machine 


of 
us, TR a a) ARe 


ZANDIS| 
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An Electrical Recorder 
automatically produces an 
accurate, permanent 
charted record of the 
relationship of the tooth 
face with reference to 

the gear axis. 


OUTSTANDING ADVANTAGES 


OF BASIC DESIGN 

CONTINUOUS ORIGINATING TYPE 
GAGE BLOCK SETTING 

EASY TO OPERATE 

NO INVOLVED CALCULATIONS 
ERRORS READ DIRECT 

ERRORS MAGNIFIED 500 TIMES 
PERMANENT CHARTED RECORDS 


FUNCTIONING OF INSTRUMENT 
EASILY CHECKED 
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GOVERNMENT SURPLUS MACHINE TOOLS...We are licensed under the WAR ASSETS ADMINISTRATION 
to act as dealers in the disposal of Government Surplus Machinery. Those interested in obtaining such 
machinery should contact our Main Office, Springfield, Vt.; or our offices in Detroit, Mich. and Chicago, Ill. 





ENTS 








PITCH CYLINDERS 


= 





Close view — checking a right-hand helical 
gear. Note 1/10,000 dial indicator for direct 
reading of tooth deviations. 





METHOD...MACHINES AND TOOLS FOR 











..- IN A NEW 
INSPECTION INSTRUMENT 
OF TYPICAL FELLOWS 
CONTACT POINT | BASIC DESIGN 


This new No. 12H Lead Measuring Instrument 


LEAD ANGLE | fey OF ROTATION 


ranks with the Fellows Involute Measuring 
Instrument and the Red Liner, as an outstanding 
development in equipment for accurate and 


weut eee ro dependable gear inspection. 
37% 31° 6" — : , ee 
| ‘ This instrument is of the continuous originating 
LEAD-6 type, the actuating mechanism comprising dual 


LEAD-12" el : tangent bars and pins for effecting rotation of 


the work, and the required continuous traverse 
Diagram illustrating difference between such 


of the slide carrying the measuring pointer. Both 
terms as lead, lead angle and helix angle. 


settings —traverse and rotation—are accurately 
set by size blocks and micrometers—with a dial indicator to control setting pressure. Variations in the tooth face 
of the gear teeth with reference to a helix or axis of a spur gear can be determined directly by a 1/10,000 dial 
indicator. A permanent chart can also be made by an electrical recorder—the deviations in the charted line 
being with reference to a straight line. It is, therefore, possible to determine the “off-position” of the face of a 
helical gear tooth in the face width; or crowning and taper of spur and helical gear teeth to a degree of 
accuracy that meets the most exacting requirements. : 


Our descriptive circular on the No. 12H Lead Measuring Instrument will give you further details and information on this outstanding devel 


Write: The Fellows Gear Shaper Company, — Vermont —or 616 Fisher Building, Detroit 2, Mich.— or 640 West Town Office “Bldg., 


Chicago 12, Illinois. 
. 


ALL OPERATIONS FROM BLANK TO FINISHED GEAR 
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s VAMISHING DOLLAR 7 


Get this! Three gents put up at a hotel, paying $30 rent in 
advance. Shortly afterward the clerk discovers that he has 
overcharged them $5, so he sends that amount back by the 
bellhop. But the belilhop, a weak character, returns only $3. 
Now the men have paid $27 and the bellhop has $2 + 
making a total of $29. What became of the extra dollar? 





And a very appropriate little problem, too. For many’s the 
dollar that's vanishing, these days, in seemingly simple 
operations. 


Metal turning costs are a problem. The chances are that 
turning accounts for 25 per cent or more of all machining 
time in your plant. 

There are cases in our files of savings of hundreds of dollars 
a month in the manufacture of a single part by the use of 
Jones & Lamson machines. Our machines are designed 
specifically for the most efficient use of carbide tools which 
can remove metal 200 to 500 per cent faster. We have 
solved many tough cost problems. Solving them is our 
business. 





Be skeptical of the production efficiency of all metal turning 
equipment in your plant. 


Telephone or write for a Jones & Lamson engineer who will be 
glad to consult with you on all phases of your metal turning 
problems. 
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| UNIVERSAL TURRET LATHES 





FAY AUTOMATIC LATHES 


JONES « 
LAMSON 


MACHINE COMPANY 
SPRINGFIELD, VERMONT.U. S. A. 


Manvfacturer of: Universal 
Turret Lathes ® Fay Auto- 
matic Lathes e Automatic 
Double-End Milling and 
Centering Machines @ Auto- 
matic Thread Grinders e 
Optical Comparators eAuto- 
matic Opening Threading 
Dies and Chasers e Ground 
Thread Flat Rolling Dies. 





SADDLE TYPE ; 
_ UNIVERSAL TURRET LATHES 


'. . AUTOMATIC OPENING - 
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@m- development and building of machines 
that will handle machining operations to better 
advantage always has been the paramount aim 
of Cincinnati Milling. And while this end result is 
necessary to offset rising costs, the machine tool 
itself must have more than features of rapid out- 
put; it must also gain operator acceptance. The 
new CINCINNATI No. 2 MI Milling Machines fulfill 
both of these requirements. They offer many new 
features for today’s production, and they have 
features of safety and dependability which quick- 
ly win operator acceptance. If you would keep 
abreast of the accelerating business tempo, in- 
vestigate the possibilities offered by the new 
CINCINNATI No. 2 MI. These new machines are 
available in Plain, Universal and Vertical styles. 
Complete engineering specifications may be ob- 
tained by writing for catalog M-1429-1. 





THE NO.2 MI 
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CINCINNA Ti 
No. 2 MI Plain 
Milling Machine 











THE CINCINNATI 


MILLING MACHINES 








CINCINNATI 
No. 2 MI Universal 


Milling Machine 
CINCINNATI a oe 
No. 2 MI Vertical 
Milling Machine 
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MILLING MACHINE CO. CINCINNATI 9, OHIO, U.S.A. 























@ High production centertype grinding of long, 
slender parts is, at best, a slow, meticulous proc- 
ess, and the success of the operation demands 
a highly skilled operator. The equipment illus- 
trated here eliminates these restrictions to the 
rapid production of armature shafts by accurately 
grinding nine diameters at the same time. Q The 
machine, a CINCINNATI FILMATIC No. 3 Center- 
less, was equipped with Profile Truing Attach- 





ments over grinding and regulating wheels, spe- 














CINCINNATI FILMATIC No. 3 Centeriess Grinding Machine. 
Engineering specifications and complete details will be 
found in Catalog G-438-3. Write for your copy. A brief 
description of the machine is given in Sweet's Catalog File. 


















cial Wheel Mounts to accommodate 131%4"’ wid, 
grinding and regulating wheels, a special Wide 
Work Rest, Magnetic Work Loading Fixture, ar 
Automatic Infeed Attachment. Q This machine jg 
typical of the work of Cincinnati Applicatig 
Engineers in reducing the cost of precisic 
grinding operations, on parts ranging from lare 
piercing punches to glass condenser tubes. Talk 
over with these engineers all your centerle 
and centertype grinding operations. 


CINCINNAT! 









CENTER TYPE GRINDING MACHINE 


ng wheel removed to more 
e different diameters at the 
ble without 


CINCINNATI FILMATIC No. 3 Centerless, with grindi 
clearly show the setup for centerless grinding nin 
same time, on parts | 3" long. This operation would be next to impossi 
FILMATIC bearings, @ standard feature of all CINCINNATI Grinding Machines. 








134 GRINDING WHEEL 




















Here the armature shaft ts shown between the gr ind- 
ing a d egula | g Is. Also a 
nd f tin whee shown re dimensions 


of e of i 
ach ni dia 
ne meters, Production, 45 pieces 












































Ri i 


1 
134 REGULATING WHEEL 
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NTERLESS GRINDING MACHINES 


CENTERLESS LAPPING MACHINES 
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a Heavy-Duty Spindle Trans 


adequate Power For Every Cut 


In addition to the new spindle design, 
Van Norman milling machines incorpo 
rate many other advantages which permit 
maximum ease of control and operation. 


Finger-tip front and reat directional 
controls of all power feeds and six-way 
rapid traverse enable the operator tO 
operate the machine for either position. 


Hand adjustments are also provided 
at front and rear. 


Overarm pilot wheel permits easy posi- 
tioning of the heavy ram type overarm. 


se Se 


Single lever speed and feed selectors 
provide quick, instant selection of 18 
speeds and 18 feeds. 


Hardened alloy steel ge4Fs mounted on 
multi-splined shafts rotate OF anti-friction 
bearings» assuring long life. 


Automatic Jubrication assures Proper 
oiling of all moving parts. 


Investigate Van Norman ‘Horizontal 
Millers today. They Fe available in fout 
sizes with plain of universal saddles. 


£ mMPANY 

















No. 2 Heavy 


Table: 58 x 13 inches 
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4” Type H Plain Hydraulic Grinder. Hydraulic footstock 
optional on either 12” or 18” machine. Standard equip- 
ment includes hydraulic work table traverse, hydraulic au- 
tomatic wheel feed, variable voltage headstock drive. 


LANDIS TOOL COMPANY - WAYNESBORO, PA. 
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loading and Unloading Speeded by 














Closeup of 4” Type H equipped 
with hydraulic footstock. Note hy« 
draulic line connected to foot 
stock. 


Operator Fatigue Reduced 


@ The addition of the hydraulically operated footstock to the Landis Tool 4” 
Type H Plain Hydraulic Grinder increases still further the productivity of an 
inherently high production machine. 

Foot pedal operation frees both hands for the loading and unloading opera- 
tion. Two footstock spindle lever operations are eliminated for each piece, 
thereby cutting down loading and unloading time. In addition, the elimination 
of two arm movements reduces operator fatigue. 

Other hydraulic features of the 4’’ Type H Grinder which increase produc- 
tivity or improve finish are: the hydraulic table traverse with smooth traverse 
and reversal; automatic wheel feed that removes metal at a predetermined 
rate and automatically resets; also the optional hydraulic rapid infeed. 

For high production with finishes of from 4 to 5 microinches, the 4’’ Type 
H will grind work up to 14% inches in diameter. Request Catalog A44 for full 
information. 50 
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U. S. Slide Feeds U. S. Roll Feeds 








is iven from C 
crank shaft of the 
punch press by | 


stock in short 
lengths is used, 


means of an ad- the U. S. Roll Feed 


justable eccentric | | provides a satis. 
re and suitable con- — | factory method of 
Rotions ‘The Toad mechanism con- ' automatically feeding stock into the 


ists of a feed block reciprocating | 


. punch press. U. S. Roll Feeds pro- 
on hardened- steel rods between 


tipped feed blade, mounted in the — 
feed block, clamps the stock on the — 
rward stroke; then the feed block | 





can be taken from the left side ‘ 





U. S. TOOL COMPANY, INC., AMPERE (East Orange), N. J. 










~ especially where _ 


vide a most suitable method of 
adiustable definite stops: A stellite- | feeding right-to-left, as .the drive. 








Change your Power Presses to Automat N 








rs 
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U.S.Stock Straighteners " 





necessary to per- 
' form a straighten- 
ing operation to 
obtain flat blanks, 
insure accuracy of 


_ automatic feeds, and maintain die 
life. U.S. Stock Straighteners are 
x designed to provide an economical 


ening operation — where the auto- 


method of performing this straight- 


e matic feed _has power enough to 
_ pull the stock through the straight- 





Machines and 


~ ening rolls. This type of straightener 
‘can a — to. a U. S. see 





INCREASE DIE-LIFE 
CUT MATERIAL COSTS 













When “using coil 
stock, it is often 


INCREASE OUTPUT 
REDUCE DIE-UPKEEP 











The U. S. Auto- 
matic Stock Reel 
will make a de- 
cided difference 
in speed, effi- 
ciency, and econ- 
omy of feedings. 
This is particularly true where | 
heavily loaded reels are -operated, 
long feeds are run at high speed, 
or light materials such as paper are 
fed. Under such conditions, trouble- 
some “whipping” and strain on the 
stock are. often disastrous to effi- 
ciency in feeding. The U.S. Automatic _ 
Stock Reel maintains a loop in the 
stock at all times, thereby removing | 


__ any strain from the stock. Even eccen- Soi 
trically loaded coils are —— un- 








Builders of U. S. Automatic "Press: Room” Equipment — U.S. Die asi and — 


% 


Accessories — U. S. Multi Slides 


— U.S. Multi. “Millers io 
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FOR BOTH 








HERE'S THE CAPACITY 
TO COMPLETELY MACHINE 
DIESEL COMPONENTS 


wv ppopeeenhLEXIBILITY PERMITS MACHINING 
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Fewer machining difficulties are 
experienced in both manufacture 
and repair of diesel engine parts when the 
work is performed on the versatile Giddings 
& Lewis horizontal boring machine. The 
user is assured of ample capacity to handle 
all sizes and types of work. The diesel part 
may extend in any plane, for there are no 
interfering columns or supports to limit 


DIFFICULT-TO-REACH SURFACES 


_. OPEN CONSTRUCTION SPEEDS HANDLING 
cal OF HEAVY, BULKY WORK 


work size. Once the part is correctly set up, 
a wide variety of milling, drilling, boring, 
reaming, facing, backfacing, and similar 
operations are easily performed. 


Flexibility of the Giddings & Lewis machine 
makes it a simple matter to raise, lower or 
extend the spindle to reach surfaces which 
would be inaccessible on other equipment. 
In addition, this same flexibility permits 
greater latitude in engine designing. 


REPAIRING and REBUILDING DIESELS 


An example of one of the most common 
repairs made on a diesel is reboring the main 
bearings. This is an easy operation for a 
G. & L. machine. In the manufacture of an 
engine, main bearings are bored using some 
type of supporting fixture. 


When repairing and reboring one, two, 
three or even more damaged bearings, a 
fixture is not required. The good bearing 
closest the one to be rebored is bushed to 








Machine 


receive and support the bar. After the op- 
eration is completed, the new bore is then 
bushed and it in turn supports the bar. 


Factory repair and rebuilding operations 
on different diesels may be simulated in any 
shop equipped with a Giddings & Lewis 
horizontal boring machine. G. & L. engi- 
neers will be glad to recommend the ma- 
chine best suited to your need. Call on 
them now — there is no obligation. 


LE 





G. & L. Planer Type 


G. & L. Multiple 
Machine 


Head Type Machine 
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Lf G. & L. Table Type G. & L. Floor Type 
Machine 
GIDDINGS & LEWIS MACHINE TOOL CO. 
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Machine scales and ver- 
niers are used to establish 
hole centers on this six 
cylinder block. Cylinder 
liners will be used after 
boring operations are 
completed. 


Boring seven main bearings simultaneously. In- 
ternal bar support fixture is used as shown in this 
manufacturing operation. To repair and rebore 
bearings the fixture is not used. Undamaged bear- 
ings are bushed to support and align the bar. 


Difficult-to-reach surfaces such as this 
camshaft bearing saddle are easily milled 
by extending the machine spindle as 
shown. 


140 Doty Street ¢ Fond du Lac, Wis. 
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A big advantage of this 450-ton Lake 
Erie Hydraulic Press is its versatility 
and ability to perform a wide range 
of manufacturing functions. Ameri- 
can Machine and Metals report that 
the press is already handling the fol- 
lowing types of work and more are 
contemplated— 


@ Plate forming of mild steels. 
@ Piercing washer trunnion spiders. 
@ Multiple riveting of spiders to heads. 


@ Deep drawing of shell doors, dump 
valves and door latch housings. 


@ Stamping stainless steel washer 
parts. 


@ Blanking fan blades and discs. 


@ Forming stainless steel cylinder 


heads. 


Many manufacturers are taking ad- 
vantage of the greater flexibility 
and efficiency of modern hydraulic 
presses. They are replacing outmoded, 
inefficient, costly methods of produc- 
tion with the latest Lake Erie Hy- 
draulic Presses. 
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castings and 


A good example of the way in which 
modern hydraulic presses make it 
possible to improve product quality 
and decrease manufacturing costs is 
provided by American Machine and 
Metals, Inc., of East Moline, Illinois. 
Formerly, the pedestals and shell for 
the Atlas Laundry Extractor, manu- 
factured for their Troy Laundry Ma- 
chinery Division, were made of cast 
iron. Now they are formed out of 
sheet steel. American Machine and 
Metals point out the following advan- 
tages for this type of construction: 


FLEXIBILITY 
of machine proper, eliminating rigid- 
ness, strain and resultant breakage. 


STRENGTH 


allowing use of lighter material for 
less over-all weight of given part. 


TIME SAVING 


Hydraulic press does job in one op- 
eration. 


COST SAVING 


eliminates patterns, machine work, 
welding, expensive castings, compli- 
cated fabrication, cuts labor costs. 


Lake Erie Hydraulic presses have 
made it possible to improve product 
quality and decrease manufacturing 
costs in hundreds of plants. It will pay 
you to study your production methods 

..to determine if they can be per- 
formed better at less cost by modern 


Lake Erie Hydraulic Presses. 


Lake Erie Engineers, through 
their day-to-day contacts with 
leading manufacturers, have a 
wealth of up-to-the-minute in- 
formation about methods for 
improving product quality and 
plant efficiency with hydraulic 
presses. This practical experience 
is available to you for the ask- 
ing. Consult Lake Erie’s Engi- 
neers today or write for latest 
bulletins on hydraulic presses. 


(uts Manulacturine Costs 


Eliminates patterns...machine work ...expensive 
complicated fabrication 





Locating a pedestal prior to forming. American Machine and Metals report that this Lake 
Erie Hydraulic Press can be set up quickly, is fast on production and has lowered 
manufacturing costs. 





Formed pedestal about to be removed from press. The Lake Erie Press is extremely 
accurate, turns out uniformly high quality products and reduces rejects says American 


Machine and Metals. 


/AKE ERIE} 


ENGINEERING CORP. 
BUFFALO NY. US.A. 





LAKE ERIE 
ENGINEERING CORPORATION 
170 Woodward Ave., Buffalo 17, N. Y. 


Offices in Principal Cities and Foreign Countries 


Leading manufacturer of hydraulic presses 
—all sizes and types—plastic molding... 
metal working... processing...rubber vul- 
canizing...stereotyping...special purpose. 
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*? Lathes from the largest 

: Smallest are ready and ‘‘all 
t’’ to meet every challenge of 
peacetime production. The power, 


stamina and endurance built into 





‘‘American”’ Lathes are proving in- 
valuable to many a plant in this 


highly competitive era. 


Dependable service, minimum shut- 
down for failures and repairs, 
coupled with an almost unbelievable 
ability to ‘‘keep going’’ under any 
and all conditions, are genuine 


‘‘American’’ characteristics. 


‘American’? Lathes are easy to 
operate, too—another feature that 
appeals to the operator as do 
their simplicity of design and com- 
plete freedom from complex mech- 


anisms and manipulations. 


‘‘American’’ Lathes are an asset in 


any plant. 





Courtesy of Allis-Chalmers Manufacturing Co. 


wud Bled Fae Cincinnati,Ohio U.S.F 

















TRIVCLAD 


TOTALLY ENCLOSED 
STANDARD 


and 


EXPLOSION-PROOF 
MOTORS 


FOR THE COMPLETE STORY 


Apparatus Department 
General Electric Company 
Schenectady 5, N. Y. 





Please send me GEA-4400, which describes the 
new Tri-Clad totally enclosed motor. 


Please send me GEA-4131, “Motors and Con- 
trol for Hazardous Locations.“ 


\ 
x 
| 
] 
| 
1 
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| 
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These 9 points of new strength and serviceability 


put this 7#//CZAD totally enclosed motor way ahead. 


1. A cast-iron, double-wall 
frame that completely encloses 
windings and punchings 
2. Ribbed, cast-iron end 
shields, machined to provide a 
tight seal, yet easily removed 
3. Well-proved, pressure-relief 
greasing system which can be 
packed with a long-life lubri- 
cant where advisable 
4. Cast-iron conduit box diag- 
onally split for wiring con- 
venience (independently ex- 
plosion-proof on explosion- 
proof motors) 


5. Leads are sealed in a 


the point where they emerge 
from the frame 


*Trade-mark reg. U.S. Pat. Off. 


1 
4 
| 
1 
1 nonshrinking compound at 
1 
1 
1 
| 
\ 


6. Rotating labyrinth seal 
prevents infiltration of grit 
or liquids 


7. Large, free-flowing, 
easy-to-clean air passages 
protect parts from accumu- 
lation of dust and foreign 
material 


8. Modern “ageless” insu- 
lation treatment includes 
Formex* magnet wire 


9. Powerful external fan is 
removable, simplifying main- 
tenance (nonsparking type 
for explosion-proof motors) 
AND IN ADDITION—com- 
pactness and short length 
promote ease of handling 
and installation 


GENERAL ‘; ELECTRIC 
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lrouble Out 


NEW TRI/CLAD TOTALLY ENCLOSED MOTOR IS MORE FULLY 
PROTECTED FROM DUST, DIRT, WEATHER, OR WHAT HAVE YOU... 




























“ij FOR EXTRA-SEVERE JOBS 


vit eee Applications amid dust, metal filings, coolants, or corrosive 

me agents—where totally enclosed motors have always been re- 

A eee quired—will now have the benefit of a stronger armor, plus con- 
venience features that simplify installation and servicing. 











: S2\\\ FOR EXTRA-WET LOCATIONS 


Indoors or out, these Tri-Clad totally enclosed motors will take 
hosings or heavy rains without danger of shutdown. The cast- 
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SADDLE TYPES 
4 models, with bar capacities from 
214" to 12”, swings from 1614" to 2814”. 





5-Spindle Bar Machine, 134” Bar Capacity. (Can be furnished on order with oversize 
spindles to handle light work up to 214".) 5-Spindle Chucking Machine, 6” Swing. 


Halas fit 












Warner & Swasey 
Multiple Spindle Automatics 


Now “automatic production” can be profit 
applied to short and medium runs. New Wap 
& Swasey Bar and Chucking Automatics haye 
patented Quick-Set mechanism that elimir 
cam changes and saves time in changing set 
for different jobs so that small lots, as welf 
medium and long runs, are practical and profitably 


2 MODELS 








Warner & Swasey Ram and Saddle Type Turret Lathe | 


New Warner & Swasey Turret Lathes have many time-saving design ip 

provements to bring you increased production at lower cost. They har 

greater power for taking heavier cuts under multiple tooling set-ups, # 4 
higher speeds, reducing floor to floor time. Their rigidity holds extrem 
precision on large chucking operations as well as on small parts to minimiz 
scrap loss. Ease of handling decreases operator fatigue, making possibkf 
continuous high levels of output. 














urner § 


he new ¢ 
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RAM TYPES tery 


6 models, with bar capacities from 
§%" to 214", swings from 11” to 20”. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS... /VI 
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*% Why is it so difficult to maintain adequate 
margins of profit these days? No profound 
economic study is necessary to answer that ques- 
tion. It’s simply that labor and material costs 
have risen, while in most instances rates of 
production have not. | 





Stepped-up production is the one solution to 
the problem—more goods completed at the end 
of each day—a working day often of fewer hours 
than formerly. Perhaps it can be done by speed- 
ing up manual effort. The sounder solution 
however is in giving workers better tools and 
machines so more work can be produced easier 
—in less time. 


The new, improved machine tools built by 
Warner & Swasey provide ways to produce 
faster, more accurately and economically. 





We sincerely believe we can help cut produc- 
tion time in your plant, either through new 
Warner & Swasey machine tools, or by suggest- 
ing new accessories for your present machines 
to increase their volume. Your nearest Warner 
& Swasey field office will be glad to discuss the 
subject with you; or write direct to Warner & 
Swasey, Cleveland 3, Ohio. 


4 MODELS 
No. 10 (Bench Model) — 
Capacity No. 0-80 to 10-24 
No. 11—Capacity No. 8-36 
to 7%” 
No. 11R Radial—Capacity 
No. 8-36 to 7%” 
No. 12—Capacity 34"to 214” 





WARNER 


aner & Swasey Precision Tapping and Threading Machines & 
he new and radically different leading-on principle of Warner & Swasey 
cision Tapping and Threading Machines insures faster production of 
83,4 and 5 gage fits. Reduces tap breakage. Practically eliminates scrap- 5 WA ) E Y 
8 of pieces due to thread errors. Perhaps the increased productivity 


tease of operation of these new Warner & Swaseys would make them Wi Corot eb bet=) Tools 
good investment for your shop. . 
Cleveland 


TURRET LATHES, MULTIPLE SPINDLE AUTOMATICS, 


ITH A WARNER & SWASEY © PRECISION TAPPING AND THREADING MACHINES 
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... it is possible to engage or dis- 
engage independently the feed or 
rapid traverse of any saddle or 
slide of either rail head from both 
ends of the rail from the head it- 
self or from the opposite head. 
The slideably mounted precision 
adjustment handles provide accu- 
rate manual adjustment of tool 
point location of either head con- 
venient to the operator’s position 
at all times. 





THE CINCINNATI |HYPRO! pyan 


PLANERS - BORING MILLS - PLANER TYPE MILLERS 
CINCINNATI, OHIO 
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Sri gegen eecne eA BS 


Because it is a chemical emulsion, 
Cimcool CAN’T smoke. But that’s not 
all. This radically new and different 
cutting fluid combines friction reduc- 


tion and cooling capacity in a degree 


never before obtained. 


CHECK ALL THESE ADVANTAGES! 


@ No fire hazard... No slippery film. 

@ Non-irritating. .. doesn’t grow rancid. 

@ Faster cooling allows faster cutting. 

@ Uniform work temperature increases accuracy. 
@ Chemical lubricity increases tool life. 

@ Long lasting rust inhibitor included. 

@ Covers 85% of all metal working jobs. 


CIMCOOL DIVISION OF 
THE CINCINNATI MILLING MACHINE CO., 
CINCINNATI 9, OHIO, U.S. A. 


Copeland Refrigerator Corp. 
Did by Using CIMCOOL. 


“Since using Cimcool, we 
have eliminated a very bad 
smoke condition which 
existed in the shop,” writes 
The Copeland Refrigera- 
tion Corp. of Sidney, Ohio, 
and adds: ‘“‘Cimcool has 
also eliminated a Monday 
morning odor. In addition, 
we find tool life has in- 
creased by approximately 
150 percent.” 











Why? Because here were tooled such historic items 


Why ado they as the motors which flew Colonel Lindbergh’s 


“Spirit of St. Louis” to Le Bourget, and Admiral 
Byrd’s plane over the Poles. Here was built, for 


* s : . 
Victor Lougheed, in far-away 1911, an 8-cylinder, 
call this experimental plane motor weighing all of 81 


pounds, a forerunner of things to come. And here, 
“e i W ] too, were tooled the first visible-platen typewriter, 
3 0 [ S the first punched-card tabulating machine, and 
many other famous “firsts.”” No other tool room 
has had experience of such breadth. 
Today, as in the past, T-P master toolmakers can 
0 8 ail 0 l| S provide you with anything from a single jig to 
complete tool and gage set-ups for the most com- 
plex products of any type. And when you receive 


55 your T-P tools, they will require no fixing up, no 
grooming—nothing, except to be put to work imme- 
1 diately. For the full picture of Taft-Peirce Tool 


Room Service, write to: The Taft-Peirce Mfg. Com- 
pany, Woonsocket, Rhode Island. 





contract manufacturing: 


... for engineering, tooling, A-6 TAKE IT TO TAFT-PEIRCE 
er 
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_ But if it’s precision finishing oe Ap. 
‘Heald can help you do it better . . . at lower cost 


‘In a sense, every precision finishing 
_ job is different—every one has its own 
~ peculiar requirements. The real prob- 


.lem today is—how to handle it profit- 
ably in the face of rising production _ 


_» costs. That's. where Heald engirieering 
_ ¢an help to put you in a better competi- 


‘tive position . . . by designing the right: 


equipment to. meet ‘your. specific job 
requirements. — 


Here, for example, is how Heald en- 
gineers licked @& time-consuming prob-. 


lem in the manufacture of refrigerator 
_ frames. They equipped the Bore-Matic 
_Shown above with special drills. that 


INTERNAL AND SURFACE GRINDING MACHINES BORE-MATIC PRECISION FINISHING MACHINES ~~ 


bore, countérbore, chamfer and neck 
. from the’solid in two stations—roughing 


and finishing. Simultaneously, loading 
goes on at the top of a special rotary 
fixture which automatically positions 


the work during éach. cycle. Result: 
three separate and progressive stations. 
‘are handled in the time and space 


formerly required for ‘one! 
It’s engineering like this-that makes 
the real difference on any job—the dif- 


‘ference that. pays off in accelerated 
_ production rates . . ,. greater machining 


accuracy .-... lower machining costs. 


Whether your operation involvesasingle - 


gb ead aes 


machine or an entire plant full; Heald’s 
staff of ‘200 engineers will ‘be glad to 
shaw ‘you new ways of..getting im- 
proved, more’ economical production. 
For further information, write: THE HEALD 
MACHINE COMPANY, Worcester 6, Mass. 


HEALD 


means more precision 
... less cost 





















I Greatest Shock Absorbing Capacity 


of any type single-row bearing. Here’s the secret: Norma- 
Hoffmann Precision Roller Bearings provide full line con- 
tact between rollers and races. That means you get, size 
for size, a maximum area to support shock load. 





Full line contact, the design feature of these 
bearings, also provides ample margin for 
severe temporary overloads. 














3 Lowest Coefficient of 


Friction under heavy load of 
any type bearing, plus unsurpassed 
speedability. These important benefits 
are a result of Norma-Hoffmann’s 100% 
machined bronze retainer, precision 
workmanship and short, parallel roller 
design. 
















When the going is so 
tough no other anti-friction 
bearing will stand up—use 

Norma - Hoffmann Precision 

Roller Bearings. You will 

continue to get dependable 

service under critically severe 

conditions of speed, load, shock 
and vibration. These bearings are 
precision-made to unusually exacting 
tolerances and are backed by years and 
years of proved performance. Norma-Hoff- 
mann Bearings Corporation, Stamford, Conn. 


"AURMA-AVFFMANN 


Precision Ball, Roller and Thrust Bearings 





FIELD OFFICES: NEW YORK, CHICAGO, CLEVELAND, DETROIT, PITTSBURGH, CINCINNATI, LOS ANGELES, SAN FRANCISCO, 
PORTLAND, ORE., SEATTLE, PHOENIX 
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here’s a better way to answer cutting oil questions... 


HAVE YOU ever thought of resorting to a soothsayer or 
Ouija board to get the answers to some of your puzzling 
cutting oil problems—at times, for example, when it seems 
that no cutting oil in the plant will give the right finish 
or reasonable tool life on a new machining or grinding 
operation? The easiest way, next to reading tea leaves— 
but a sure way to get the right answer—is to use Standard’s 
Cutting Oil Service. 


If your plant is located in the Midwest, there is an expe- 
tienced cutting oil specialist at the nearest Standard Oil 
office. He’s easy to reach and ready to study your cutting 
oil needs. He’ll analyze just one job, or the operation of 
your whole plant, whichever you wish. There are two 


sound reasons why he can help you. First, he has complete 
knowledge of products developed by Standard Oil for 
practically all machining operations. Second, he has ex- 





perience in applying these products in many other plants. 
You'll find Standard’s Cutting Oil Service the real short 
cut to your cutting oil answers. Standard Oil Company 
(Indiana), 910 South Michigan Ave., Chicago 80, Illinois. 


Standard’s 


CUTTING OIL 


SERVICE 





STANDARD OIL COMPANY (INDIANA) ected 





. 


INDIANA)... LUBRICATION ENGINEERING. . STAND 





( 


UBRICATION ENGINEERING...STANDARD OIL COMPANY 











For 18 YEARS Standard has provided an oil contain- 


& 
ewer il ing additives to reduce oil oxidation and formation 
of acidity and deposits in turbines. 


Now Standard has developed and incorporated 
in Stanoil an additive which improves oxidation 


resistance for a wide range of industrial applica- 
( dll WY tions. Improved Stanoil has been tested under the 
eee most severe operating conditions on many types 


of service: compressors, reduction gears, circulating 


and hydraulic systems. 


Records of one of these severe tests in two com- 
WA (: ()S] “ pressors are charted below. They show the greatly 
reduced rate of acidity formation in Improved 

Stanoil as compared with oils previously used. 


een ae 


Try Improved Stanoil. Compare oil replacement 


eo gS 
records with the oil you now use in gear cases, 
WI iil rove circulating and hydraulic systems. Note how Stanoil 
reduces deposits in compressors. 


A Standard Oil Lubrication Engineer will help 
you make a test. Write Standard Oil Company 
(Indiana),910 South Michigan Avenue, Chicago 80, 
Illinois, for the Engineer nearest you. 


Adverse operating conditions and 24-hour a day operation imposed 
severe demands on the lubricating oil in two mine compressors. 
Conventional oil rapidly increased in acidity, as shown by the chart. 
Improved Stanoil maintained a safe low acidity throughout the 
2500 hour test on Compressor No. 1 and for an additional 700 
hours on Compressor No. 2 until it was shut down. Make-up was 
comparable with both oils. 


NEUTRALIZATION NUMBER 


NUMBER OF HOURS OPERATED 















Prolong the life of your ball 
and roller bearings with 
these quality Gulf greases: 





RELLY 


Gulf Anti-Friction Grease 


FOR MODERATE AND HEAVY DUTY SERVICE 


St cae cacaeee emer 





Gulf Precision Grease 


FOR LIGHTER DUTY AND HIGHER SPEEDS |= This machine, developed by Gulf technologists to | 


evaluate the useful life of greases in lubricating ball 

and roller bearings, furnishes additional evidence of | 
better lubrication with Gulf Anti-Friction Grease 

and Gulf Precision Grease. 


methods, produce these greases with a relatively 
smooth, nonfibrous texture. 


OTH laboratory tests and maintenance rec- 
ords in hundreds of plants prove that Gulf 


Anti-Friction Greases and Gulf Precision Greases Both of these superior anti-friction bearing 







are superior lubricants for anti-friction bearings. 
They have greater stability, a high melting point, 
maximum resistance to separation, and show 
minimum change in consistency in service. 
Gulf-developed methods of compounding, em- 
ploying special high-pressure kettles and mixing 





Gulf Oil Corporation - 


INDUSTRIAL 
LUBRICATION 


Gulf. efinin 


Division Sales Offices: Boston * New York ° Philadelphia + Pittsburgh - a anta - a 


meeeeeeedooes 
: Gulf Oil Cor poration - Gu 
3800 Gulf Buildigg, Pittsbukgh 3: 


Please send |me, witho 
Grease and Gulf!jPrecision Gr 


Seem eee SRE HEHEHE EES EEE SHEET E HEHEHE SEH EEE HEHEHE HEHEHE EEE 


lubricants are available in a broad range of 
N.L.G.I. consistencies. Call in a Gulf Lubrication 
Service En’-er today and ask him to recom- 
mend the proper type and grade for your every 
requirement. Or send the songs helow for fur- 
ther information. ! — 
| l mm 

+ Ff 
| |, 


louisville | f * Toledo 


| \ 
i 
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F 
P" Gulf Aati-Friction 
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IF YOU NEED [ICL MUU Vuh 


CHECK THESE PRODUCTION ‘acz4p0 


8-DXT [Automatic Chucking and Turning Machines have been 

















ecause one operator usually handles a complete 
labor savings are realized. . 


BULLETIN 112 


A digest of the important production facts con- 
cerning 8DT and 8DXT Automatics is given at 
the right.. A study of these facts will indicate 
that the 8DT or the..8DXT machine can be used 
profitably in your large-part production. Send for 














further details and complete specifications as 
found in Bulletin 112. 


POTTER & JOHNSTON 

















CHUCKING AND TURNING, 


“BOUT P&J 8DT and 8DXT AUTOMATICS 


Ways are solid blocks of hardened and ground steel, clamped in position 
BASE UNIT by means of alloy steel bolts and then ground in place. Base itself is of 
heavy box section construction. 


All headstock gearing is of special alloy steel with spiral formed teeth. 
HEADSTOCK All shafts are mounted on anti-friction bearings. Spindle is made of high 
carbon steel forging, mounted on oversize precision ball bearings. 


20 Changes of speed between 7 and 160 R.P.M. are arranged in five sets 
of four automatic changes. Any group may be readily obtained through 
pick-off gears. 


cam roll studs are mounted in cross slide, furnishing a direct connection. 
Cam drums easily accessible for special cams. 


Rigidly constructed and provided with hardened and ground steel inserts 

TURRET SLIDE to form its bearing on the ways. Turret is automatically clamped after 
indexing. Six turret faces are standard. Four or five faces are available 
when specified. 


Feed gearing is driven from the spindle, causing the feed to vary directly 
with spindle speed. 24 feeds are arranged in geometric progression from 
.003” to .119” or from .003” to .0355” per spindle revolution, as specified. 
A feed from each of three groups may be selected for automatic feed 
ee changes. SPEED AND FEED CHANGES—Operated automatically 
through dogs or by hand control. Solenoid-controlled valves time the flow 
of air which actuates the cylinders which, in turn, control the automatic 
operation of the clutches. 


PCROSS SLIDE | New design, with tandem cam drums directly under slide. Ball bearing 
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MACHINE CO., PAWTUCKET, RHODE ISLAND 
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HILL “Open Side” Hydraulic Vertical Spindle 
Grinder (Size 18"’ x 18" x 60") 



















The acquired habit of precision in war— precision 
bombing, precision navigation, precision timing, 
precision production—will carry on. 


Industry will be satisfied with nothing less, and pre- 
cision grinding will make your products as accurate 
in peace as they were in war. 


The advantage of increased production with lowered 
cost is assured through precision when surfaces 
are finished on a HILL “Open Side” Hydraulic 


Surface Grinder. 





Made in both Horizontal Spindle and Vertical Spindle 
design, there is a size to meet every requirement of 
heavy duty precision grinding. 


HILL”Open Side™ Horizontal Spindle Grinder 
(Size 24" x 24" x 10°) 


6400 BREAKWATER AVENUE © CLEVELAND 2, OHIO 
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Any job which requires high precision also requires careful pre- 
liminary planning. Union has helped with an important part of 
your planning . . . by designing tools which will produce the 
precision results you want — under production pressure. 


UNION TWIST DRILL CO., ATHOL, MASS. 


STORES: it 


New York: 61 Reade St. San Francisco: 121 Second St. 
Chicago: 11 So. Clinton St. Los Angeles: 524 E. Fourth St. 
Detroit: 5527 Woodward Ave. Seattle: 568 First Ave., South 


S. W. Card Mfg. Co. Div.—Mansfield, Mass. 
Butterfield Div., Derby Line, Vt. Butterfield Div., Rock Island, Quebec 
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SPEED SAVES 


MONEY 


A production record like this is a challenge 


to any plant that turns out precision 
parts in large quantities. 

Here isa steel Bearing Race, 314 x 454”, 
turned from SAE 4620 Tubing. Close con- 
centricity must be held between outside 
contour and the bored and reamed inside 
diameter. 

An Acme-Gridley 434” Four Spindle 


Bar Automatic does the complete job in 
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less than 144 minutes machine time. 
We suggest you compare that with the 
time it would take to do this job on 
equipment you now have. More impor- 
tant,if you want a modern-method time 
estimate on producing a special job of 
your own, write us about it. 
Modern-method time saving is cer- 
tainly one of the answers to your price 


competition and larger volume of sales. 


The NATIONAL ACME CO. 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 














An unusual job, these 14,000-pound 


Anaconda Muntz Metal Plates 


But... you can expect the unusual in brass mill performance 
and technical cooperation from The American Brass Com- 
pany. Furthermore, by specifying “Anaconda” when order- 
ing plates, sheets, strip, wire, rods or tubes in copper or 
copper alloys, you can be certain of unsurpassed uniformity 
in dimension, composition, grain size, and machinability. 
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Illustrated is one unit of two 79,000 sq. ft. Cross Flow Non-Divided 
Water Box Type Surface Condensers under construction at the 
Carteret, N. J. Plant of the Foster Wheeler Corporation for installa- 
tion at the Southwark Electric Generating Station of the Philadelphia 
Electric Co. The 1-1/2”-thick Anaconda Muntz Metal Tube Plates, 
measuring 11'7” x 21'1” and weighing approximately 14,000 pounds 


each, were supplied by the Detroit Branch of The American Brass € O Fr y e & we O p Pp E 4 AL LO ¥ S 


Company. 12,316—27/32” tube holes and 108—1-5/8” bolt holes 


were drilled in each plate. See the following page. THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 





talhing about the n of Bron, 


” See the preceding page for a description of these 
Depth of hole, 3 
a - “ 14,000-pound Anaconda Muntz Metal (60% 


. * ed copper — 39.5% zinc—0.5% lead) Cond 
Drill Size, 27/32 PP a 
ww nelle awe ME Bee Tube Plates. The photo below was taken in the 


peed y 2200 & p. m. shops of Foster Wheeler Corporation. 


Se ee 
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~ The 1-1/2”-thick plates were clamped together 
Feed, 01 3 for drilling 12,316—27/32” matched tube holes, 


Yet, so uniform was the metal in machinability 


Dr illi ng Time that hole after hole—in all parts of the 11'7” x 


21'1” plates—was drilled in 6 seconds. 46189 


demeeteiae heen ee ne eeee 
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COPPER & COPPER ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 














Y, 
BOTH ARE y ) 
FOR THE JOB THEY HAVE TO DO 


Like the feather designed by nature, Gears by G.S. are highly efficient 
components. They are designed with the greatest possible skill and 
precision to function smoothly, quietly, and economically for years. 
a of gear, choice of proper material, best and least costly method 
of production ..these and all other factors affecting the custom- 
building of the finest Fractional Horsepower Gears are familiar 
subjects to our gear specialists. You are well advised to submit Small 
Gear problems to our competent engineers. Their friendly counsel 
incurs no obligation. 


C 


“FE WORLD'S LARGEST EXCLUS 
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REASONS WHY--: 





4 


be Longitudinal feed (hand or “electronic” power) , 27 
& Cross feed (hand or “electronic” power) 20” 

& Vertical feed of knee (hand) .. 16 

Q Table: Length by width by thickness 32 x 22 x 4” 
6 Spindle speeds (infinitely variable) 90-2200 R.P.M. 
G Throat depth, with ram fully extended 


Universal head swivels 45 degrees front 


ere eee 


neramoanepenenentatnetee st adhe sae 
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and back of vertical. 
© Universal head swivels 30 degrees left 
or right of vertical. 
Horizontal ram adjustment (hand) 16”. 
Vertical travel of spindle ....... 5” 
Taper hole in spindle NMTBA #40 
Electronic power cross or longitudinal 


feeds ............. ¥2”-40”" per min. 
Weight — with power feed 6,750 Ibs. 





and DIE SINKER 
... will give you greater RANGE! 


Here are PLUS values! The Reed-Prentice 22-V has EXTRA 
efficiency . . . is adapted to an exceptionally wide range of work! 


Universal head swivels 45° 
Quicker too — because the combination of the universal head and  tont and back of vertical. 


the infinitely variable feeds and spindle speeds permit milling, drilling 
and boring operations with only one set-up! 


These features save time and cut costs. The machining of 
plastic and rubber molds, die casting dies, forge dies, or jigs and 
fixtures is faster with the adjustable swivel head, electronically con- 
trolled cross and longitudinal power feeds and attachments available 
for high speed milling and slotting. For extra utility in the tool- 
room — investigate the 22-V NOW! Write for complete information 


REED- PRENTICE Guilt —- 


NEW YORK OFFICE. WORCESTER MASS., U.S.A. 
75 West St., New York 6, N. Y. 





Universal head swivels 30° 
left and right of vertical. 









































CLEVELAND OFFICE: 
1213 W. 3rd St., Cleveland 13, Ohio. 
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THE SHEFFIELD 
CORPORATION 


Dayton 1, Ohio, U. S.A. 


MACHINE TOOLS...GAGES 
MEASURING INSTRUMENTS 
CONTRACT SERVICES 
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SPRINGFIELD 
GEARED HEAD LATHES — 


POWERFUL.....YET 
EASY TO OPERATE 


The Springfield 20" Super Duty Lathe is 
powerful, yet easy to operate... able to 
produce precision results on work nor- 
mally considered too heavy for regular 
20-inch lathes. Throughout its design— 
in bed, head, tailstock, carriage and 
apron — liberal dimensions assure the 
ruggedness necessary to make high pre- 
cision possible on the heaviest work. Bed 
and all heavy castings are made of 

_ chrome-nickel semi-steel. The heavy car- 
bon chrome-moly steel spindle is accu- 
rately ground and mounted on Timken 
precision bearings. Thus, Springfield 
Lathes are capable of taking on the most 
difficult machining jobs — and producing 
precision results profitably. 








THE HEADSTOCK is powerful, rugged, compact 
and easily operated. All gears, providing 16 speeds, 
are forged from the best grade chrome-molyb- 
denum steel, heat-treated, with GROUND teeth. 
All shafts are splined. Only one positive clutch is 
used—between back gear and direct drive. Oil 
spray system assures dependable lubrication over 
all gears and into all bearings. 


SEND TODAY FOR 
| BULLETIN N0.159 





THe SPRINGFIELD MACHINE TOOL C0. 


SPRINGFIELD, OHIC 
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Braze it for 4¢ with TOCCO 


Willey’s Carbide Tool Company, Detroit, reports the following benefits from 
TOCCO Induction Brazing of tool tips: 


1. Large lathe tools: 8 times as fast. TOCCO brazes 85 per hour; former 
method 80 per day. 


2. Cost cut from 58¢ to 4¢ for each large fool. 
3. Small tools (34’’ to Y4’” square): TOCCO brazes 250 to 400 per hour: 
4. Two 15-KW TOCCO machines paid for themselves in three months. 


Mail coupon for information on New Low Cost TOCCO 7144 KW machine... 
ideal for brazing and other heating applications. 


£ 
THE OHIO CRANKSHAFT COMPANY FREE r— Mail Coupon Today — 
I THE OHIO CRANKSHAFT a. 


: Dept. M . Cleveland 1, Ohio 
{ 


Send Bul. 16 on New Low Cost 
TOCCO 7% KW machine for braz- 
ing and other heating applications. 


Name. ees 


Position 
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Engineered Hole Location Service Speeds 





New Dies to Your Pressroom 


BRINGS INTERCHANGEABILITY TO TOOLMAKING 


Die, stripper and punch plates of complex tools and dies 
can now be produced concurrently by several toolmakers 
on an interchangeable parts-and-assembly basis instead 
of progressively as a one-man job. 

Yes, mass-die production is now possible, with the 
Moore Jig Borer and Moore Jig Grinder working to- 
gether as tool room partners. 

Take this 10-station hardened progressive die, with 100 
holes to be located, bored and ground to .0002” tolerance 
in the die and stripper inserts. Using old methods, this 
would require about 2,000 man hours and six months to 
complete. 

With the Moore Jig Borer and Moore Jig Grinder 
working to pre-engineered dimensions, all parts of the 
die were manufactured to figures instead of to “fit”... 
bored and ground in single set-ups on each machine. The 
diemaker merely assembled the parts. 


Total man hours: 1,000, Delivery: 5 to 6 weeks 


Mass-die production lowers tool costs, increases tool- 
room capacity, prolongs tool life and extends the ratio 
of productivity of operator and machine. One of our 
engineers will show you how Moore Engineered Hole 
Location fits your production scheme. 


All holes are pierced and shaved, 
contour gutted and shaved. 





Moore Leaf Taper Gages 


Keep 
track of 
hole aes as 
you bore or 

grind , 





grinding. With a set of Moore Direct Reading Leaf 


d in 
intite increments from .095" to 1.005". Simply MOORE JIG GRINDER 
insert the gage in the hole and read its diameter 
directly from the gage. 


® 
A. ee ake Gate tate 2 MOORE JIG BORER 
ld (oO 


Each leaf in the complete set of thirty-six is a 


yr separate tool, accurate to .00025”. It may be used (ore) 


individually without interference from any other weedibess 

gage. Graduations on each size overlap the next 14 ALS 

by .010”. — anyone | - eu, res a. 

shouldered holes as well as the m 0} 

holes to check for bellmouth or taper. Write today | MOORE SPECIAL TOOL COMPANY, INC. 
pinata te 734 UNION AVENUE BRIDGEPORT 7, CONN. 
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Taps 40% more holes per day 


HIS fabricator of railway cars had been using 

universal electric and old-style piston type air 
drills for tapping operations. Tools often stalled and 
broke the tap. ‘“‘Why not use a modern Rotor air drill?” 
suggested the Rotor Application Engineer. These 
lighter, more powerful drills were tried and installed. 
On such work as running 1” taps through '4” steel plate 
and into a steel casting, these tools gave these results: 


40% more holes tapped per day by same two-man 
crew due to greater power of Rotor drill and easier 
handling because of lighter weight. 


Reduced tap breakage because Rotor drill runs 
smoothly . . . does not stall. 


Pays for itself in 3 months due to increased production 
and reduced tap breakage. 


Similar improvements in portable tool operations 
may be in store for you if you put your problems up 
to the Rotor Application Engineer. 


Yours for lower costs, 


AIR O’TOOL 
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This,is a Standard KRW Press 
Equipped with MOTOR-DRIVE 


Illustration shows how the compact motor- 
drive unit is connected to a standard KRW 
hand-operated hydraulic arbor press. Com- 
plete installation data is supplied with all units. 





AVAILABLE TONNAGE PRESSURES 
25-50-60 TON PRESSES 


AIR PRESSURE 7” AIR CYLINDER | 9” AIR CYLINDER 


2” Oil | 1%” Oil | 2” Oil | 1%” Oil 

100 TO 200 Cylinder | Cylinder || Cylinder} Cylinder 

POUNDS 10 to 22] 14 to 29]| 17 to 35 | 23 to 47 
Tons Tons 


75 TON PRESS 


AIR PRESSURE 9” AIR CYLINDER 
100 TO 200 2” Oil Cylinder 1%” Oil Cylinder 


POUNDS 25 to 51 Tons 33 to 68 Tons 


KRW Motor Drive develops up to Full Capacity 
of any KRW Hand-Operated Press. 





¢(OUR KRW ARBOR PRESSES 


FOR HIGH PRODUCTION WITH EITHER 


AIR-OIL OR MOTOR-DRIVEN POWER UNITS 


@ Thousands of standard KRW Hydraulic Arbor 
Presses can now be power equipped for produc- 
tion use by adding the new KRW Power Units. 
These units ... either air-oil or motor-driven... 
are available for 25, 50, 60 and 75-ton KRW 
standard presses. When power equipped, and 
utilizing simple, inexpensive dies, these standard 
presses are adaptable to a great many bending, 
forming, stamping and straightening operations 
... relieving heavier and more expensive equip- 
ment for other work. Either type power unit is 


wee MO ween ne 


. 
ene 

















easily attached to the press. Adding the unit in 
no wise affects the famous K RW two-speed hand 
pumping feature... press can still be hand-oper- 
ated. Study the specification table shown here in 
terms of your work-pressure and motor needs. 
Give us the serial number of your KRW press 
and electric current requirements and we will 
quote you price and quick-delivery date. Put 
your idle or infrequently used KRW hand-oper- 
ated Arbor Presses to work where they will pay 
big dividends ...on your production line. 


THIS NEW 
CATALOG 
WILL SAVE YOU 


K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 


Please send me complete information on 








j [] KRW Air-Oil Power Units 
_] KRW Motor-Drive Power Units 


Serial number of our KRW Press is__.........-- ee 
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K. R. WILSON 


215 MAIN ST., BUFFALO 3, N. Y. 
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RUGGED 
ACCURATE 
DEPENDABLE 


The rugged construction of South Bend Precision Lathes 
is best demonstrated by the fact that the great majority 
of all South Bend Lathes ever made still are giving satis- 
factory service after years of daily use. Their rugged con- 
struction explains even after many years of service, 
they continue to produce toolroom and production work 
to close tolerances: It explains, t00 why they have earned 
for themselves 4 reputation for dependable performance 
in all types of installations which are representative of 
modern jndustry- Because of their rugged construction, 
lifetime accuracy,and dependability, plus ynusual versa 
tility, you will find it to your advantage to specily South 
Bend Precision Lathes for yout next installations. Write 
today for Catalog 100-D which illustrates in color and 
describes all South Bend Precision Engine Lathes, Tool- 
room Lathes, ana Turret Lathes. 


SOU 
eer Fa EN D LATH 
ON STREET g 


LA 8 
TH E : SOUTH 


SINCE 


WORKS 


BEND 22 
1906 . 
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SIMOND gives you the 


right Band Saw to deliver Top 


Output and Economy in cutting 


any type of Metal or Plastic 


1. REGULAR HARD EDGE BAND SAWS 


2. SKIP-TOOTH BAND SAWS 


3. SPRING TEMPER BAND SAWS 


SIMONDS 


| SAW AND STEEL CO. | 
Eas 


envio 


FITCHBURG, MASS. 
Other Divisions of SIMONDS SAW AND STEEL CO. 


SIMONDS 
— ~ Branch Offices: 


Grinding 7 a a Hea oe Resd, Boston 27, Mass.; 127 S. Green St., Chicago 7, 





te , ighth St., Los Angeles 14, Calif.; <i First St., San 
Special Electric Wheels Simonds Products Francisco. 5, ; 311 S. W. First Ave., Portland 4, Ore.; 31 W. 
feentinaitlenite and Grains for Canada pgene ye ‘ kane 8, Wash.; Canadian Factory: 595 St. Rem! St., 
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THE BETTER 
PLUG GAGE 
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DEFINITE CHECK 





































DuBo Gages over 1” diameter pececililelts 

weigh 70% to 80% less than 7 cL —~ 

corresponding AGD cylindrical HE 

plug gages. Their lightness DuBo requires no jockeying to hhh hbabadaboded 

gives greater ease in handling, enter, even into undersize 

resulting in less strain on the bores. Inserted with the handle The check is made by lowering 

operator, fewer errors due to tipped slightly above the bore the handle gently, bringing 

fatigue. axis, it enters easily, more gaging surfaces in contact 
easily than even a piloted with bore walls. Whether or 
cylindrical plug gage. This not handle will drop freely be- 
means time saved. low bore axis is the definite, 


yes-or-no answer even if part 
is close to limit. 









IT ALL ADDS UP TO 
PRODUCT IMPROVEMENT 


ghoF with COST SAVING 


Write for Bulletin 


STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 


*Patents Pending 
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breathing new life into 
diaphragm assemblies 


If your business involves complicated 
assemblies, the way induction heating 
breathed new life into this diaphragm 
assembly will hold high interest for you. 

It’s unique in soldering jobs because it 
brought special problems in soldering 
around the center of one piece and the 
rim of the second. The first part soldered 
around the center must be held so solder 
won’t drip off the edges. Yet the second 
piece must be positioned so the heat will 
penetrate to its center, while only reaching 
the rim of the other. 

Experiments led to the final pattern of 
heating both pieces in a 4-turn, series- 
connected, inductor coil, the complete 
fixture consisting of two such units. dielectric, in any phase of heat-treating ... 
Equipped with two standard Westinghouse annealing, brazing, hardening, sintering, 
5-kw r.f. generators, the system works so curing, bonding, drying and molding. 
well it will solder four complete assemblies Write, wire or phone your nearest 
in 10 seconds! Westinghouse office today for all the facts. 

You gain in all types of modern radio Westinghouse Electric Corporation, P. O. 


frequency heating, both induction and Box 868, Pittsburgh 30, Pennsylvania. 
J-08163 


© 


HERE'S FREE HELPFUL INFORMATION Westinghouse 


on both induction and dielectric heating . . . their principles and EG Ve, . Yu 
theories; where to use them; how to select them; actual case Ge i 
histories of their use. Write for your copy today, on your business ‘ 

letterhead, please. Ask for B-3620. 
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() ften, Illinois Tool engineers are able to help a manufacturer 


reduce the production cost of machined metal parts 
by changing the design of the cutting tools 


or by recommending a different production technique. 


GINEEREO CUTTING 7001s 
we | 


on € 
HEAD QUARTERS t 


ILLINOIS 


TOOL WORK | 2501 n. Keeler Avenue, Chicago 38, lines 
: [- In Canada: Canada Minois Tools, Ltd., Toronto, Ontarie 
































These steel forged connecting rods are ground both sides of both 
ends on a No. 16-A Dual Blanchard Automatic Surface Grinder with 
a 43” chuck. The special 12-station fixture was designed and built by 
Blanchard. 
From each side of both ends .012” of stock is removed to limits 
of + .0005”. 
inttepibidibidaaiia ten, The production is at the rate of 400 surfaces per hour, or 100 com- 
Done on the Blanchard”, third pleted pieces. 


edition. This new book shows 


over 100 actual jobs where the The 16-A Dual Blanchard is equipped with two grinding wheels, 


Blanchard Principle is earning ® A x a - - A 
profite for Blanchard owners. each with automatic size control, thus insuring the finished dimension. 


Put it on the Blanchard for more economical production. 


The BLANCHARD macHINE COMPANY 


64 STATE STREET, CAMBRIDGE 39, MASS., U.S.A. 
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Quality Control made simple § 
... by the use of BRYANT 


Quality control — essential to mass production of 
threaded parts —often slows assembly lines, 
when time-consuming, conventional gaging methods 
are used. Yet, inspection can be simple, accurate to 
any desired tolerance, and extremely fast if you 
use Bryant Thread Gages. They are easily oper- 
ated at top speed by anyone. The operator need 
only squeeze the control lever, drop the part onto 
the work holder, release the lever. An immediate 
engagement is made on all the threads. He gives 
the work a partial turn and the thread is inspected 


Yew Portable 


Thread Gages, also Square- 
ness of Face Gages, Uni- 
versal Diameter Size Gages. 


— 


External 


all over. The dial indicator shows the overall accu- 
racy within required tolerances, or accumulated in- 
accuracies of lead, pitch, diameter and thread form 
or the presence of burrs. And no “feel for fit" is re- 
quired and these gages are four-to-five times faster 
than ring and plug gages. 

Do you value quality control in your plant ? Then 
send us part prints covering your problems — our 
engineers will be glad to advise you. Send the 
coupon below for Illustrated Catalog G-3. 


Please send me Catalog No. G3 which gives 
complete details on the Bryant Thread Gages. 


Name Title 
Company 
Street 














BRYANT CHUCKING GRINDER CO. sprncrmo, veemonr, v.s.. A A ES 


MACHINERY, August, 1946—63 














1.38 MINUTES cintsued pars 









Part—Stop Screw, Knurled Head 
Material—1315 Steel, 34” Diameter 
Preselected Spindle Speeds—6 
Time per Piece—1.38 Minutes 
Setup Time—54 Minutes 


4 gies NBR KBR soos sogein Rites 


MONARCH 


Speedi-Matic Production: 4314 Screws Every Hour! The 
Monarch Mirror tells the story—18 surfaces machined in 


six cuts. 


FOR PEAK PRODUCTION 
AT A PROFIT 


Jobs like these are the reasons why users every- 
where call the Speedi-Matic “the world’s fastest hand 





SPECIFY SPEEDI-MATIC 


screw machine”. For toolroom ac- 
curacy at production line speed—on 
lots of 25 to 500 or higher—you 
can’t beat the Speedi-Matic. Get 
the full facts now, while deliveries 


Here’s what you get: 


@ Automatic electronic speed change, pre- 
selected for as many as ten stations., 


@ Complete range of spindle speeds——50 
to 5000 rpm. 


@ Feeds from .0005” to.016” per revolution. 
@ Power feed ram-type turret. 

@ Spring-return hand-operated cut-off slide. 
@ Air-fed pusher-type collet attachment. 

@ Collet chuck capacity—7 ". 





are still favorable. 


THE MONARCH MACHINE TOOL CO. 
Sidney, Ohio 
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FLEXIBILITY 


Further evidence of the versatile nature of 
broaching by Lapointe is found in the machining 
of this General Electric solenoid frame. Flexibility 
is definitely demonstrated by the distinct difference 
between this precise operation and the mass pro- 
duction of wrench parts, where six separate machin- 
ing operations are performed on steel forgings in 
one cycle of a double ram machine. 

The solenoid operation demands exacting spe- 
cifications requiring the simultaneous broaching of 
three parallel surfaces — tolerances as close as .0005”, 
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Solenoid frame, whose three indicated surfaces 
are simultaneously broached to exacting tolerances 
by Lapointe designed special broach. 





and an f3 finish. Furthermore, the stock — laminated 
silicon iron — must be broached without tearing the 
laminations. General Electric accomplishes this with 
one pass of a Lapointe combination push-pull broach, 
designed so as not to disturb the lamination. Even 
while meeting these difficult demands, a rate of 
100 pieces an hour, including loading and unloading 
is maintained. 

Isn’t it possible there is a place for this 
precision performance in your business? Write The 
Lapointe Machine Tool Co., for information today. 


HP-100, Horizontal Broaching Machine. One of many versatile 
machines, ranging in pull capacity from 3 to 100 tons. 


TOOL COMPANY 














HUDSON. MASSACHUSETTS °* U-S.A. 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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Tools for Prof? 


A New Motion Picture 
with Narration by 
LOWELL THOMAS 





( Cylinder 
Block ) 








MILL (Rotary Thread sy cD) 











SPECIAL MACHINES 


TURNING - MILLING - DRILLING - BORING - REAMING - TAPPING - GRINDING 
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WITHOUT A S£are? 


“Just my luck! A flat tire and no spare! What a predicament!” 
A machine shop foreman may be in a worse predicament without 
a spare arbor. When an arbor breaks, production ceases until 
the arbor is replaced. Machine and manpower hours wasted! 
Schedules disrupted! Deliveries delayed! That's why we say — 


It Pays to Have Several Arbors in Stock 
Arbors are “perishable tools” and today their cost is relatively 
small in comparison to lost hours and disrupted sehedules. 
play safe! Order your spare arbors today. Rer ‘em ” 
Arbors are now available in all popular sizes at 
. able to any make of milling machine wi a si 7 


THE KEMPSMITH MACHINE CO. « 1821 S. 71st 





















a 
: fpes, adapt- 
fardized spindle. 


















| kee 14, Wisconsin 






Get Your Copy i ae s 
| NEW ARBOR BULLETIN: 


Describes the complete Kemp\mith line 
of Arbors and Accessories. Also gives 
you helpful information on how tokeep — 
your arbors in condition. Fill 

mail coupon — today. No obli 
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KEMPSMITH — Yes, I NAME TITLE. 
soy of your now Arbor ; 
=< FIRM. ADDRESS 
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How Big Should a Needle Bearing Be? 


... Big enough to carry the load. But whatever the actual 
size required—the Torrington Needle Bearing is the most 
compact anti-friction bearing unit ever devised. 


In relation to its radial load capacity it has the smallest O.D. 
of any comparable anti-friction unit—an important design 
advantage from the standpoint of space-savings and weight 
reduction. 


Experience in hundreds of different applications has dem- 
onstrated the practical advantages of this high unit load 
Capacity in terms of design improvement, increased operating 
efficiency, and manufacturing economy. 


Ask our engineering department to translate these Needle 
Bearing features in terms of your own design requirements...to 
show you how small a bearing can be to give you all these 
advantages. Your inquiry involves no obligation. 


THE TORRINGTON COMPANY 
TORRINGTON, CONNECTICUT SOUTH BEND 21, INDIANA 
Offices in All Principal Cities 


TORRINGTON NEEDLE BEARINGS 
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only in the United States of 
America and its Territories. 
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RECTANGULAR MODELS 
: For use on surface psindos mochions 
for bench work. A or light = ” 
ROTARY MODEL fot On shapers and milling 
gr pinging nperstee and light cuts ‘hines. -Ae§ (eee ’ ; and dial tex ind ae sae v vena : 


BROWN & SHARPE 








NELCO Carboloy-Tipped 3 FLUTE END MILL 


Tews NEWCO 3 FLUTE 





CARBOLOY-TIPPED END MILL: 








This tool is manufactured 
for use on all types of alloy 
steel, cast iron, brass and 
bronze. Sizes ranging from 
%2" to 2” diameter. 


Any One Of These Well Known Distributors Will Be Glad To Help You 


Albany—Sager-Spuck Supply Co., Inc. 
Co., Inc. 
Bridgeport—Hawley Hardware Co. 
BrooklynA. N. Nelson, Inc. 
Cambridge—Robert E. Morris Co. 


Baltimore—L. A. Benson 


Cleveland—J. W. Mull, Jr. 


Detroit—B-H Tool and Supply Co. 
Indianapolis—J. W. Mull, Jr. 


Newark—A. N. Nelson, Inc. 
Div. General Carbides Co. 


e Plunges into solid 
metal and mills. Will 
bore hole and mill in 
one operation. 


® Eliminates Chatter 
—providing smoother 
cutting—a better job 
in astonishingly re- 
duced time. 


® Mills so smoothly 
that a finished cut is 
either not required at 
all, or to a much 
lesser degree. 


e Stays sharp much 
longer—doesn’'t re- 
quire resharpening 
as often. 


e Provides Cooler 
and Freer Milling — 
More CHIP room de- 
creases the chance 
of work overheating 
and twisting. 
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SAVE Hundreds of Valuable 


PRODUCTION HOURS 
By Giving the NELCO 
FIELD ENGINEER 


A Few Minutes Time! 


Write for additional 
detailed literature. 


Philadelphia—Carey-McFall Co. 
Pittsburgh—J. W. Mull, Jr. 
Syracuse—A. V. Wiggins & Co. 
Toledo—J. W. Mull, Jr. 
Waterbury—White Supply Co. 

West Hartford—Robert E. Morris Co. 
Yeork—L. A. Benson Co., Inc. 


re | 


For more complete details of pal 
this and other tests conducted 
by Nelco, write or see your 
local Nelco Field Engineer. 


NELCO also manufactures a complete 
line of Carboloy-Tipped Milling Cutters, 
End Mills, and Twist Drills. 


NELC 


TOOL CO., INC. 


For That EXTRA EDGE In Production : 
370 Hamilton Avenue, Dept. MC,Brooklyn 31, N. Y. 








Sundstrand Model 10 Automatic 


Lathes rough and finish turning 


cluster gears — one of 100 different 


short run turning jobs run on these 


machines at the Barnes Drill Co. 





BARNESDRIL 

For honing one bore at a time in cylinder Hydraulic Honing 
blocks, the BARNESDRIL No. 307 Single Spindle 
Hydraulically Reciprocated Honing Machine is 
arranged with six quick change geared speeds 
25” spindle travel, hydraulically controlled 
hone expansion, and special hydraulic operated 
lateral indexing table. A B&RNESDRIL No. 2 
Magnetic-A tic Coolant Separator is in- 
cluded to assure better quality of smooth, 
bright finish of cylinder bores. 


nism, locating pins, 
BaanespailL No. 4 Ma 
rator is an important 
netic swarf and ent 








The extreme accuracy and surface finish generated by the 
honing process in cylinder bores of automobile engine blocks 
enable this manufacturer to increase car performance and 
operating efficiency. The new Baanesomi No. 320 Special 
Duplex Type Angular Hydraulic Honing Machine proves the 
quickest, lowest cost method for honing V-8 cylinder blocks. 





Honing removes required amounts of stock from all cyl- 
inders; eliminates high spots in the bore; generates size; 
generates accuracy for roundness and straightness; and pro- 
duces any desired degree of surface smoothness. Final dimen- 
sional size accuracy within .0005’’ to .001’’ and surface 
finish of 2 to 3 micro-inches in hardest materials is easily 
obtained and consistently maintained. 


Honing Can Be Profitably Adapted to Your Work 


Whatever your product...where extreme accuracy and 
mirror smooth finish of internal and external surfaces are 











No. 320 Sa Duplex Type Angular 
chine :for honing cylinder 
res of V-8 motor b! 
4-spindle, fixed center, auxiliary heads, with hy- 
i draulically operated fixture includin, 
nd hydraulic clamping. A 
etic-Automatic Coolant Sepa- 


ined abrasive particles are 


magnetically attracted’ and automatically removed 
from the coolant by ie Separator. 
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This BAxnespaiL No. 320 Multiple Cylinder 
Hydraulic Honing Machine hasan 8-spindle 
auxiliary head for both rough and finish 

oning operations on vertical cylinder 
blocks. Heads are interchangeable ‘for han- 
dling 4,6, or 8 cylinder blocks. A BARNESDRIL 
No. 4 Magnetic-Automatic Coolant Sepa- 
rator is part of this honing machine for re- 
moving all metal swarf and other impurities 
from coolant. 


ks. This machine has two 


transfer mecha- 


rt of the machine. All mag- 


essential ...there is a BannespmiL Honing Machine, with one 
or more spindles to accomplish finer finish, greater accuracy, 
smprove your product, with production increased and costs reduced. 
BarntsomilL Honing Machines are available in vertical, hori- 
zontal or angular types; and will handle work up to and more 
than 40’’ diameter and lengths up to 75 feet or longer. 








BaanespaiL engineers will help you select the proper honing 
machine for your specific requirements. Send your blueprints 
of parts for analysis and suggestions. There is no obligation. 






. Send for Bulle- 
tin No. 152-M de- 
scribing the new BXARNESDRIL 
No. 320 Multiple Cylinder Hydraulic 
Honing Machine and Bulletin No. 
148-M which describes the BARWEDRIL 


gto ee: Roe iemelmcsieny ime or a 


sent on request, without cost. 


814 CHESTNUT STREET 


e ILLINOIS,U.S. 





iy he 






















titie 








cm 


> 
; . 5 t \ res 


pos 


3 


a 























0 
s 
: O or fo a olding f 
O DO ~ « ' . O O 
O a : : 0 7 
D m m ning 5 . : . u 2 a O 
1 G mM n UJ ' eee 
on Pnte DCa ng bug ed and 
z 0 lo ng do ho d 
« ' ' 
‘ 2 : sk CU * 
he 
ae ‘ ' D ’ ’ 
a Py ¥ 0 * . 
Y = omes off the GR 
‘ ‘ Owing 
’ . J O Tt) ‘ Of) C 
‘ d on nd abo On 0 
* Op on d nond borin 
nae elemee Be : 
Foal —_ ele Naif * ee ' 
: Res cy nd head on 
PRODUCTION MACHINERY emain befo p Om 
. aG Pad ’ sete 
= 
a 
~ 7; 
oa 
=, 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES ® AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 


ROCKFORD © <q 
G e ppt “ae 


a 3 
Ye Fas Eee 











byes 


if 


S55 Merk Mbale wba 


Dir 2" 


roy 
cet 


‘Me a3 


Owes kr 


\ 


B-C TYPE S AUTOMATIC HOBBING MACHINE 
PRODUCES ACCURATE FINE PITCH WORK... 
AT HIGH PRODUCTION 


A prominent clock manufacturer uses 13 Barber-Colman 
Type S Automatic Hobbing Machines to produce well 
over 290,000 precision 10-tooth, 48 pitch involute 
pinions every week. The pinions have a .440” face, and 
they are machined from brass rod. This battery of 


» Barber-Colman Hobbing Machines has been operated 


16 hours a day, 6 day week, and each machine has turned 
out approximately 240 PRECISION PINIONS per hour. 
These pinions must meet the exacting requirements of 
this manufacturer. They are extremely accurate and have 
the extra fine finish so essential to SMOOTH gearing. 
The B-C hobs used on this job produced 2160 PIECES 
PER SHARPENING, in three settings. 


FOR LOW COST PRODUCTION... 

OF PRECISION SMALL GEARS AND PINIONS 
Where manufacturers of small precision instruments 
require fine pitch spur gears and pinions, up to 1” 








diameter by 4” face, in unusually large quantities . . . 
ke 


with ACCURACY and FINISH . . . the B-C Type 
Automatic Hobbing Machine is the most economical, 
low cost, PRODUCTION method available today. Ask 
your nearest B-C Hobbing Engineer to show you the 
many distinct advantages of this unusually fine machine 
. - . with no obligation, of course. 


HOBBING MACHINES, vrvTT? 
HOBS, HOB SHARPENING 

ee = a 
REAMER SHARPENING 


MACHINES, MILLING CUT- 


TERS, SPECIAL TOOLS GENERAL OFFICES AND PLANT e 


SKFORD.. on MACHINES DESIGNED TO SUIT YOUR PRODUCTION 


Write Barber-Colman for Bul- 


letin F-1474-2, giving a 
complete description and other data 
of the Type S Automatic Hobbing 
Machine; sent free upon ‘request on 
company letterhead. 
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ROCKFORD 
Hy-Draulic 
MACHINE TOOLS 


Over sixteen years ago the Rockford Machine 

Tool Co. introduced the first hydraulic re- 

ciprocating machine tool. Today our belief 

in the superiority of hydraulic design 
stands justified, for Rockford Hy-Draulic 

Machine Tools have proved themselves 

wherever and however employed. The ex- 

clusive and high!y specialized engineering 
experience that has been ours is fully ap- 
plied in each machine tool we build. 

Every Rockford Hy-Draulic Machine 
Tool offers such important fundamental 
advantages as: 

1. Ease of control for quick set-up and 

fast operation. 

2. Stepless Speeds . . . infinitely adjust- 
able throughout a wide specified 
range. Hy-Draulic tool-head feeds 
similarly adjustable. 

. Efficient, smooth hydraulic pressure 
... Maintains cutting speed as set, no 
matter how work resistances may 
vary. 

4. Smooth, fast reversals and high re- 

turn-stroke ratios. Oil flow through 

Hy-Draulic System is instantly re- 

versible. Simplicity of Hy-Draulic 

System holds inertia factors to a 

minimum. 

Fine finish and long tool life. Smooth- 

ness of Hy-Draulic drive, free of me- 

per ped | and vibration, protects 
work and cutter. 

Rockford Hy-Draulic Machine Tools 
assure quality work with speed at minimum 
cost. Let the Rockford sales engineer give 
you complete information. 
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With the cross rail snugeli 

this Rockford 48"x48" Hy a 
Housing Planer is handling a 46” hi b, 
five ton casting with speed, ease and = 
curacy. On the particular job shown - 
ups require stroke lengths of as little os 8”, 
with the tool heads feeding across the 
tire width of the casting. Hy-Draulic drive 
can take work like that in stride wiidbons 
sacrifice of speed in either Cutting rw 
or reversal. Rigidity of Rockford Plan : 
construction is also demonstrated “em 
work 1s smooth and accurate although the 
Cross rail is raised to near-top pecking ‘ 


Msc apar ee Double-Housing 
pre Built in four standard si 
ao x36" to 60"x60", each dotia ae 
able in six maximum stroke-length ratin 
ranging from 10 feet to 20 feet. You a 
invited to write for complete informati ~ 
on these machines. Ask for Bulletin 1536 


ROCKFORD MACHINE TOOL Co. 
ROCKFORD, ILLINOIS 





SHAPERS-PLANERS-SLOTTERS-SHAPER-PLANERS 








CENTER OF MACHINE TOOL EXCELLE 


ROCKFORD HY-DRAULic 
DOUBLE-HOUSING PLANER 
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Over 250 gear blanks of different sizes 
and shapes are multiple-tool-turned on 
this Sundstrand automatic lathe. Prorated 
set up time and turning time per piece 
total 40% less than the machining time 
required for the previous method. Use of 
three tool slides made it possible to dis- 
tribute the cuts more evenly and use heav- 
ier tool bits to utilize maximum cutting 
speeds and feeds. In this way a superior 
finish is produced, maximum production 
is obtained and tool life increased. 
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@ Whether your turning problem is a mass production 
job running into thousands of pieces .. . a short run of 
as few as 25 pieces... or a special turning job, Sund- 
strand engineers will show you how it can be handled to 
advantage on automatic lathes with quick cycle change- 
over. They will also assist in designing the most profit- 
able processing method for the job at hand. 





All of the advantages of multiple tool turning are avail- 
able for both short run and mass production work with 
Sundstrand lathes. When the nature of the work is such MORE 
that these standard automatic lathes cannot be tooled to TURNING 
handle the part, our engineers recommend and design ati 


special automatic lathes. Described here are three typical This 44 page booklet, crammed ful} 
cases in which Sundstrand “Engin me i of technical data and production j 
gineered production as- formation shows how to apply muf- 


sisted plant engineers in designing — ae to countless turning Y : 
D s ‘ jobs. Short-run, mass production 
a tooling method which resulted in and special turning jobs me all in- 


lower turnin ; cluded. Write for your copy today. 
om. Ask for bulletin 651. - ’ 
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LONG RUN 
TURNING 


Here’s automatic cycling for continued ac- 

| curate reproduction of parts, ample power 
and rigidity for carbide tools, 250” per 
minute rapid traverse and simple, effective 
tooling for turning twelve surfaces in one 
cycle. This Sundstrand automatic lathe is 
equipped with two left-hand feeding front 
tool slides, one right-hand feeding front 
tool slide and one cross feeding rear slide © 
to finish turn, face and chamfer a differen- 


O° 

tial case. Twelve T. C. tipped tools com- - % > S | SUNDS 

plete the operation in one cycle. : = TRAND 
a y MACHINE TOOL COMPANY 


2530 Eleventh St. . Rockford, Ill., U.S.A 


MILLING AND CENTERING MACHINES — | 


SPECIAL WILLING AMD TURNING MACHINES 





YOU'LL FIND YOUR PRODUCTION MACHINE TOOLS w..ROCKFO CL. 























You Get All Three with One 





ABOVE: Standard 
American T-10-36 
3-Way Broaching 
Machine arranged 
for surface broach- 
ing automotive 
transmission gear 
shift lever. The 
tang of one part is 
straddle - broached 
at left hand sta- 
tion while the key- 
way of another 
part is being cut at 
right hand station. 


RIGHT: Broach- 
ing serrations in a 
lever part with 
standard American 
T-6-24 3-Way 
Broaching Ma- 
chine arranged for 
pull down opera- 
tion. Indexing is 
automatic, and pro- 
duction rate is high. 


ATES 


American 3-Way Vertical 
Hydraulic Broaching Machine 


Changeover from one type of broaching operation 
to another is done quickly on standard American 
3-Way Vertical Hydraulic Broaching Machines, 
Compact, and of durable construction, these ma- 
chines are designed to perform internal and sur- 
face broaching operations with extreme accuracy 
at a high rate of production. They are available 
with 24” stroke in 4, 6, and 8-ton Capacities, and 
with 36” stroke in 6, 10, and 15-ton capacities. 


Whatever your production problem, you can profit- 
ably make use of American’s complete broaching ser- 
vice—machines, tools,and engineering. There is no 
obligation. Write, wire, or phone American today. 
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BROACH AND 
MACHINE CO. 


Oc KFORD.. macuine TOOL SHOPPING CENTER 





Mattison W-455 Wide Belt 
Grinding and Polishing 
Machine for finishing of 


wide stainless steel sheets. 


Mattison S - 441 Grinding and 
Polishing Machine for flat and 
curved work. Can 

be furnished with 

or without special 

fixtures, depending 

on work ground. 
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Mattison J-400 Backstand Idler adapts 
regular polishing Jack to the use of 
factory-coated abrasive belts. 


Mattison H-424 Internal Tube Grinding and Polishing 
Machine for finishing inside of metal tubes. 





Mattison L-138 Grinding and Polishing 
Machine arranged for wet grinding. 


ROCKFORD - ILLINOIS 


7 Results obtained in a number of plants definitely establish the use of fac- 

tory coated abrasive belts asa most efficient practice. Besides reducing the 
number of rejections and improving the finish, they have cut the polishing 
cost per piece through increased production. 


However, to secure full benefit from factory-coated abrasive belts, the 
right type of mechanical unit is necessary. The machine is all important 
for properly applying the abrasive to the particular job to be done. 


Mattison Abrasive Belt Grinding and Polishing Machines are engi- 
neered with a knowledge of the factors involved to give the best application 
of belts. From the time factory-coated abrasive belts were introduced for 
metal grinding and polishing, Mattison’s have developed and built machines 
to provide best results. 


Mattison Abrasive Belt Grinding and Polishing Machines are used for 
smoothing up welding marks, polishing solid parts—such as handwheels, 
levers, handles, steel sheets including stainless steel—and the inside of 
tubes. They are built for both the wet and dry grinding method. In addition 
to the finishing of metal parts, they are used for plastics, hardened rubber, 

fibre, glass, etc. In fact, the applications are so 
numerous, only a few can be mentioned and shown 
on this page. 


Whatever your problems may be, it is well 
worth while to make an investigation as to the 
machine available for handling it. 


Illustrates various applica- 
tions of Mattison Grinding 
and Polishing Machines, 
built to secure best results” 
'. from factory-coated abra- 
_ helpful data on grinding 
plastics and other ma- 
‘terials ‘with abrasive 
belts. Write today for 
"your copy. 


MACHINE WORKS 
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BARNES L-TYPE 
ee ee 











DESIGNED FOR FLEXIBILITY OF ARRANGEMENT 
AND A WIDE VARIETY OF APPLICATIONS... 


Many different machine-control circuits can be built into the basic 
structure of this new hydraulic control unit, to provide almost un- 
limited versatility at moderate cost. Valves and piping connections 
to suit YOUR individual application are mounted as required on the 
side panels, with a direct-drive motor and pump of proper size. Three 
standardized sizes cover all needs from 2 to 15 horsepower. BARNES 
Hydraulic Units are delivered completely assembled and factory- 
THIS NEW CIRCULAR tested, ready for easy and rapid attachment to your machine. 


api goen Sehr 
A S L-Type Hydraulic Machine- 
Featur €d oF L-TYPE UNITS 


be 





COMPACT, SELF-CONTAINED 
DIRECT DRIVE TO PUMP 
THREE STANDARD SIZES 
RIGHT OR LEFT-HAND 

FOOT OR SIDE MOUNTING 
VALVES TO SUIT APPLICATION 
CONVENIENT TERMINALS 
PROTECTIVE FILTERS 
COMPLETE ACCESSIBILITY 


HUGE 


325 South Water Street 
ROCKFORD, ILLINOIS 
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CITY OF MACHINE TOOL SPECIALISTS 
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BOLT HOLES DRILLED, REAMED, CHAMFERED, COUNTERBORED, AND 
FACED IN CAP AND ROD SIMULTANEOUSLY ON DUPLEX MACHINE 


The principal advantage of this set-up is that caps and rods go 
through the machine together, effecting equal production of these 
mating parts. One rod and one cap, on which the principal surfaces 
have been broached, are clamped in each fixture by a clutched hand 
wheel with auxiliary tightening lever. The fixture turret is manually 
indexed, and is positioned by a large lever-operated locking pin. 
Special heads, designed and built by Rehnberg-Jacobson and driven 
by W. F. & John Barnes units, advance from left and right. The 
right-hand head carries 20 spindles, 4 in each of 5 positions, which 
drill, redrill, rough and finish ream, and chamfer the bolt holes in 
both cap and rod. The left-hand head carries six heavy spindles, 
2 in each of 3 positions, which offset counterbore and combination 
counterbore-and-chamfer the top rod shoulders, and face the cap 
shoulders. Traveling bushings and outboard bearings on the drill- 
ing and reaming spindles insure accuracy. The offset counterbore 
improves tool life on an ordinarily difficult cut. These rods and 
caps — which are used in a famous 4-cylinder engine — are pro- 
duced at the rate of 180 each per hour in this machine. 





S REHNBERG-JACOBSON MFG. COMPANY 


DESIGNERS & BUILDERS OF 
SPECIAL MACHINERY 


2135 KISHWAUKEE ST. 
ROCKFORD, ILLINOIS 











Your slotting and profile milling can 
now be speeded, with positively finer 
finish, better chip separation and Jonger Fy 
tool life with B-C Fast-Spiral End Mills. § 
The high spiral flutes provide constant 
contact in the cut, eliminating vibration 
and chatter. The result is a faster 
smoother cutting operation .. . more 
profitable operation. 


B-C Engineered End Mills are the most 
economical cutters available today for 
production slotting and profile milling. 
Low cost per piece milled is surely and 
easily obtained. They are accurately 
sharpened and hollow ground for keen- 
est cutting edges. Their correct design 





and construction, under scientific metal- 
lurgical control, permit higher speeds, 
coarser feeds, and maximum chip load. 


Barber-Colman Fast-Spiral End Mills, & 
illustrated, are a few of the many stand- © 
ard cutters carried in stock, in a large 
variety of sizes, shanks, single or double 
end. 


For fast slotting or profiling, where 
plunge cuts in solid metal or cuts start- 
ing from a drilled hole are required, 
here’s your answer . . . Barber-Colman | 
End Mills. They’re good! 


Your nearest B-C Field Engineer can 
show you how to adapt B-C End Mills 
to your particular jobs. Call on him... 
without obligation. 


FIELD REPORTS AVAILABLE 


MILLING CUTTER DATA, 9 
a loose leaf book which has § 
important data on cutter feed | 
and speed selection, sharp- 

» ening informationand stories 
of milling jobs taken in the 
field. Sent to all Key Produo 
tion men upon request on 
company letterhead. 


HOBBING MACHINES BARBER! 
HOBS, HOB SHARPENING 
REAMER SHARPENING ses 


MACHINES, MILLING CUT- 


TERS, SPEciAL TOOLS GENERAL OFFICES AND PLANT e@ 109 LOOMIS ST. @ ROCKFORD, ILL, U.S.A. (Sotman 
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Otis Maintenance service is provided so quietly and with so little trouble to Otis elevator owners 


that many do not realize its true value to building management. @ Although it may not appear on 





the balance sheet, the value of this service may be measured in tenant satisfaction, more sales made 
or more freight moved, or in freedom from elevator care. It is especially valuable because of 
the spirit of the two thousand people who make up the Otis Maintenance organization. @ Local 
operations are conducted by 245 branch offices in 47 states, so that the men on the spot can act 
rapidly and effectively to give your building the best possible service. District and zone offices 
supervise field work and furnish supplies and emergency equipment. The headquarters organization 
provides all of the facilities and technical knowledge of the manufacturer. @ The service rendered 
is of such real and constant value that Otis Maintenance has more than doubled in volume 


every ten years. It could not thus increase without bringing the customers more than a dollar’s 





worth of service value for every dollar spent. @ Otis Maintenance is a complete, flat-rate 


service for Otis elevators. It is available through your local Otis Elevator Company office. 
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Ryerson Ingenuity 


Provides Service 


Despite Steel Shortage! 


It is true that today many kinds and sizes of steel 
are not always immediately available and there will 
be many of your inquiries and orders we cannot han- 
dle. But your Ryerson salesman knows the ins and 
outs of steel procurement and it is surprising what 
can be accomplished by close cooperation between us. 

We may be able to suggest an alternate type or 
analysis that will serve, or a larger size that can be 
cut or machined to meet your requirements. Flame 
cutting or forming, welding and other fabricating 
processes often enable us to come through and help 
you complete a needed product. 

We believe the steel shortage may ease somewhat 
during the coming months. But in the meantime we 
want you to know that our whole organization is 
carrying on; doing everything within its power to 
help every customer secure the steel he needs. We 
urge you to keep in touch with us. 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Steel-Service Plants: Chi- 
cago, Milwaukee, Detroit, St. Louis, Cincinnati, Cleve- 
land, Pittsburgh, Philadelphia, Buffalo, New York, Boston 
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here is the NEW 


AIR-HARDENING TOOL STEEL 


that gives you 
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This folder contains complete information on VEGA—its properties, 
heat treatment and use. To put VEGA’s new advantages to work in 


your tool room ask for the new VEGA folder. Just drop us a note on 


your company letterhead, indicating your title. 








Buffalo « Chicago « Cincinnati + Cleveland + Dayton « Detroit « Hartford 


Branches at: 
Indianapolis + New York « Philadelphia » Providence «+ St. Lovis 


86—MACHINERY, August, 1946 























MATERIALS SECTION 


EASY, LOW-TEMPERATURE HEAT TREATMENT 





The fact that VEGA can be heat 
treated from a temperature 200° F 
lower than the 5% chromium air- 
hardening steels often eliminates the 
need for expensive pack hardening 
to avoid excessive scaling. And be- 
cause the hardening temperature 
for VEGA is only 1550° F, no 
special high temperature furnaces 
are required. These two advantages 
alone enable VEGA to do more than 
“pay its way” in your tool room. 


UNIFORM HARDENING IN VERY HEAVY SECTIONS 


This new steel combines the deep-hardening characteristics of air-hardening 
steels with the simplicity of ow temperature heat treatment. Notice the uniformity 
of Rockwell hardness values from surface to center of this 8“ VEGA round. On 
your jobs such as blanking, piercing, trimming and forming sheet metal in light 
and heavy gauges—jobs where minimum distortion and size change, uniform: 
hardening in very heavy sections are required— VEGA gives you long tool life, 
low production costs. 








Inside Rockwell "'C’” Hardness of 
Section Cut Midway on 8" Round 
x 15" Long VEGA. Air Cooled 
at 1550°F 1 Hour at Heat. 





CHECK THESE EXTRA ADVANTAGES YOU GET WITH VEGA 


¥ Minimum Distortion and Size Change 


"4 Resistance to Decarburization 

¥ Freedom from Excessive Scale in Hardening 

¥ Good Machinability 

V High Degree of Toughness with Good Hardness to Resist Shock and Wear 


THE CARPENTER STEEL COMPANY, 105 W. Bern St., Reading, Pa. 
MACHINERY, August, 1946—87 





MATERIALS 


Ketel 


More and more manufacturers of screw 
machine products are recognizing the 
advantages of Alcoa Aluminum Screw 
Machine Stock. Its economy means lower 
cost—greater profits. It can be worked 


at top machine speeds. It produces a 


SECTION 


fine finish. Prices are lower than pre- 
war. And—there’s plenty available, as- 
suring prompt shipment. Phone Alcoa’s 
nearby office. 

ALUMINUM COMPANY OF AMERICA, 
1748 Gulf Building, Pittsburgh 19, Pa. 


Fsz\el oN 
Regey:\ ALUMINUM 
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America’s Leading Source 


x 2 


High Carbon-Chrome Steel 














. - » for these good reasons: 


The Timken Roller Bearing Company 
through its Steel and Tube Division: 


—pioneered the production of 52100 tubing. 

—is the world’s largest producer of 52100 
tubing. 

—is the only source of 52100 steel in the 
three finished forms; tubes, bars and 
wire. 

—has direct control of quality from melt- 
ing to final inspection. 

—has the world’s largest battery of con- 
trolled atmosphere furnaces for anneal- 
ing 52100 steel — thus assuring mini- 
mum decarburization and maximum 
machinability. 

—has consistently led the industry in the 
development and application of 52100 
steel for those machined parts where an 
oil hardening steel of good wear resist- 
ance is required. 

These advantages coupled with a thorough- 

going Job Analysis Plan and follow-through 

to final use in customers’ plants, assures 
your complete satisfaction. Write or phone 

Steel and Tube Division, The Timken 

Roller Bearing Company, Canton 6, Ohio. 





YEARS AHEAD — THROUGH 


SPECIALISTS in hot rolled and cold finished Alloy Steels for forging 
and machining applications, as well as a complete range of Stainless, 
Graphitic and Standard Tool Steel analyses. Also Alloy and Stainless 

ess Steel Tubing for mechanical and pressure tube applications. 
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FREE wanpy stock Boor 


Lists Crucible’s FULL-RANGE 


of specialty steels — 


HIGH SPEED e ALLOY e STAINLESS 
MACHINERY e« TOOL e SPECIAL PURPOSE 


all obtainable promptly from 


Crucible’s 26 warehouses. 


The CRUCIBLE WAREHOUSE STOCK BOOK contains: 


1. Working instructions, tables, and other reference 
material that will be helpful in specifying, fabricat- 


ing, and heat-treating quality steels. 


2. Crucible’s FULL-RANGE stocks of specialty steels 


under these groupings... 


Rexalloy Cast Cutting Tools Drill Rods 
High Speed Steels Stainless Steels 
Hot Work Steels Alloy Steels 
Oil Hardening Tool Steels Machinery Steels 
Air Hardening Tool Steels Drill Steels 
Water Hardening Tool Steels Miscellaneous Steels 




























3 advantages of ordering all of your specialty steels 
from Crucible’s FULL-RANGE warehouse stocks. 


Will simplify and centralize your steel buying... 


CONVENIENCE AND TIME SAVING 


No additional orders or phone calls to other sup- 
pliers—only one handling in the Receiving De- 
partment—less paper work in checking and paying 
the bill. 


Crucible’s FULL-RANGE warehouse service may 
make it possible for you to carry a lower steel 
inventory. 


2 QUALITY AND UNIFORMITY 


Crucible relies on its own mills for direct stock 
replenishment. It operates its own warehouse 
distribution system in conjunction with its manu- 
facturing program. Thus, Crucible customers 
are assured that each lot received is of uniform 
top quality—will give a maximum of production 
efficiency. 


3 SERVICE ENGINEERS AVAILABLE 


in Crucible’s Advisory Service at each warehouse 
you have available the services of trained, expe- 
rienced, practical steel men who will cooperate 
with you in the selection and application of the 
best steels for every production purpose. In addi- 
tion, mill metallurgists are available for consul- 
tation. 


The Crucible steel man at the warehouse near you can 
help you select not only the right production steel but 
also the right cutting or die steel for use in fabricating 
your particular product. 








The men who make Crucible steels know what each type 
is best for. 





reduce inventory...save time and money. 


Chrysler Building, 405 Lexington Ave., New York 17, N. Y. « Branches, Warehouses, and Distributors in Principal Cities 
Consult Telephone Directory or Thomas’ Register for Nearest Office 





We'll be glad to send you a CRUCIBLE WAREHOUSE 
STOCK BOOK which lists the FULL-RANGE specialty 
steel stocks available at the 26 Crucible ware- 
houses. It contains helpful reference data, and de- 
scribes in detail the full Crucible service facilities 
available to you. 


The Coupon, clipped to your company letterhead, 
will bring your free copy. 





* Crucible’s Branch Warehouses and Sales Offices 


Crucible Steel Company of America 
Dept. C-2, 405 Lexington Ave., N. Y. 17, N. Y. 


Kindly send me a copy of the CRUCIBLE WAREHOUSE 


STOCK BOOK: 
Perens sinsctaewnsticingutsnnaphiiiiitianiaia TITLE. 


ee 





CITY . ZONE STATE 
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Quick 
Veliver 








ONUVERSAL 
BRONZE BARS 


@ Here is great news for every type of industry. Due 

to increased facilities we can now supply all your 

requirements in Johnson UNIVERSAL Bronze Bars— 

from stocks—conveniently located. Simply check 

, Y your local phone book .. . classified section, under 

Something New z Bronze. There you will find the name and number 
of your local Johnson Bronze Distributor. 

The demand for Johnson UNIVERSAL Bronze hc. 

grown by leaps and bounds. Users have found that 

when they specify Johnson they get the highest 


quality available. Quality that means years of 
smooth, efficient, bearing performance. 


Every Johnson UNIVERSAL 
Bronze Bar now carries the 
size, stamped on the bar. 
This will eliminate confusion 
and help prevent mistakes. 


Why not check over your requirements right now? 
Then call in your local distributor. Permit him to 
show you the excellent service available. The 
bronze will prove its quality through long bearing life. 


JOHNSON @m® BRONZE 


SLEEVE BEARING BEARING HEADQUARTERS 


SERVICE 


520 S. MILL STREET Wag NEW CASTLE, PA. 


92—-MACHINERY, August, 1946 












oa’ Dee ae | 




















MATERIALS SECTION 












































You can postform 
plastic laminates 


READILY- 
ECONOMICALLY 


POSTFORMING adds a new dimension to the 
fabrication of laminated plastics. This im- 
portant advance proved its value for many 
vital war applications. Now, it enables the 
laminated plastics industry to meet on fav- 
orable terms the forming costs of other 
materials—creates a wealth of new oppor- 
tunities for the commercial application of 
laminates. 

Postforming capitalizes on the latest 
thermoelasticity of laminated plastics—con- 
verts flat sheets of high- and low-pressure 
laminates into a vast variety of shapes with 
simple or compound curves. After heat- 
softening, the thermosetting stock is cold- 
formed in wooden, plywood, densified wood, 
or metal dies or jigs. It can then be readily 
drilled, sawed, punched, and machined. 
Finished products are lightweight, dimen- 
sionally stable, and have high impact and 
tensile strengths. 

The exceptional electrical and mechan- 
ical properties of plastic laminates —their 
low initial and low postforming costs — offer 
designers and manufacturers vast scope 
for product improvement and production 
economy. Write Department 39 for further 
information on this new postforming tech- 
nique. And ask, too, for our comprehensive 
booklet C-1,“Bakelite Laminating Plastics.” 





i bh PLAIUELIUYU 
BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation 30 East 42NpD St., NEw YorK 17, N. Y. 
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TALIDE METAL MEETS EVERY REQUIREMENT 
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On any cutting, drawing, or wear resistance 
application, you can increase production many times 
and cut costs as much as half. Cutting tools of 
Talide cut 2 to 3 times faster than high speed tool 
steel. Talide drawing dies and wear resistance parts 
usually outwear steel by at least 50 to 1. 

end us parts or prints and we will show you 
how this hardest man-made metal can improve your 
production. If you prefer, a Talide sales engineer 
will call at your office. 
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HEN you drive home tonight 
W\ take a look at your windshield 
wipers. The chances are they’re more 
than four years old. What do they 
look like now? If they’re still shiny 
and bright, free from rusty stains and 
pitting you can be pretty certain that 
they’re made of Stainless Steel. 

How much more do you think it 
cost to make them of stainless? We’re 
willing to bet it cost nothing extra. 
Why? Because parts like these form 
faster and easier in Stainless Steel. 
They don’t have to be plated either. 
And — because Stainless Steel is so 
tough and strong — thinner, lighter 
sections can be used to do the job. 


US'S STAINLESS STEEL 


MATERIALS SECTION 


ake a tip from a 
windshield wiper 


“So what?” you say, “We’re not 
making windshield wipers.” Maybe 
not, but listen to this. The same good 
reasons that make Stainless better 
for them, make Stainless Steel better 
for thousands of similar everyday 
products where superior mechanical 
performance, greater endurance, and 
permanent beauty can be assured at 
little or no increase in cost. 

Admittedly there are many appli- 
cations where the use of Stainless 
Steel does add to first cost. But here 
again the money-saving benefits it 
assures—(1) practical immunity to 
corrosion, (2) unsurpassed resist- 
ance to heat, wear and abrasion, (3) 


Made of U-S-S Stainless Steel, these parts weigh exactly one 
vunce. Clever engineering makes them less costly to manufac- 
ture, longer lasting, more attractive to the buyer. 








endurance far beyond the ordinary, 
(4) easy cleaning, (5) beauty that 
will not fade—all add up to make 
Stainless Steel the most economical 
of all materials to use. And remem- 
ber also, the extra sales appeal Stain- 
less adds to your product can’t be 
measured in dollars and cents. 

Build it of Stainless Steel—and for 
best results build it of U-S-S Stain- 
less—a perfected, service-tested steel 
that is available in the most complete 
range of analyses, sizes, forms and 
surface finishes anywhere obtainable. 
If you need help in its application, 
our specialists will be glad to work 
with you. 





SHEETS - STRIP - PLATES - BARS - 


BILLETS - PIPE - TUBES - WIRE - 


SPECIAL SECTIONS 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 


TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


CNB IDDED) ek oe OM 
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in daily use 


in all common forms 
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Whatever your needs may be, there’s an available magnesium 
form for every standard purpose. Like other firms throughout 
the country, you'll find it pays to adapt magnesium’s lightness, 
strength, machinability to the job of cutting costs and improving 
products in your own field. 


Today magnesium alloys are freely available in all common 
forms—ingots and billets; sand, permanent mold, and die 
castings; forgings; extruded bars, rods, shapes, and tubing; 
and rolled sheet, plate, and strip. Commercially pure mag- 
nesium and such special products as welding rod, protective 
agents, fluxes, and special alloys are also readily available. 
As the pioneer producer and leading fabricator, Dow offers 
complete technical data and assistance in working and fabri- 
cating magnesium. Simply contact the nearest Dow office. 
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LIGHTEST OF ALL STRUCTURAL METALS 


without need for repeated annealing 
and redrawing. 





MAGNESIUM DIVISION e THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York * Boston + Philadeiphic * Washington * Cleveland + Detroit » Chicago © St. Louis * Houston * San Francisco + Los Angeles © Seattle 
APR ae ae ke ee io oe. = tere i ame eee © os eS “ ai i ots : ee eek ‘3 
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RUSTLESS DATA SHEET NO. 5 


Corrosion Resistance Plus 
Resistance to Scaling at High Temperatures 


One of the Many Combinations of Properties Offered by Stainless Steels 








SCALING RESISTANCE 


MATERIALS SECTION 
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MAXIMUM SAFE WORKING TEMPERATURE -F* 




















N A SENSE, corrosion, oxidation and scaling are 

all the same. Scaling or oxidation is merely an 
accelerated form of corrosion taking place at high 
temperatures. Each produces the same result—reduc- 
tion of the effective body of a part with consequent 
reduction in its physical strength and performance. 
The continuous performance of stainless steels at 
high temperatures in highly corrosive atmospheres 
is responsible for their extensive use in heat ex- 
changers, industrial furnace supports, domestic stove 
and heater parts, valve stems, valves, torch heads on 
cutting and welding equipment, exhaust stacks, jet 
and gas turbine parts for aircraft. 

Stainless steels, like other materials, vary in their 
resistance to corrosion and high temperature scaling. 
The above chart was prepared from data obtained 
by heating polished samples in ordinary slightly 
oxidizing furnace atmospheres, using circulating air 
as in the case of electric furnaces. It indicates that 
alloys lower in chromium, such as Types 410 and 
416 (12% chromium) resist scaling up to approxi- 
mately 1400°F. Higher chromium and high chrome- 
nickel ‘grades such as Types 446 and 309 (25- 
27% chromium) withstand the withering effects of 
2000°F. Ordinary steel scales at about 900°F. Thus, 
the remarkable property of stainless steel is that 
when the chromium content is increased, resistance 
to scaling is increased. Type 446 (Rustless 27) 
should be used for high temperature service only 

































when stresses are low; whereas Type 309 (Rustless 25-12) 
can be used when conditions require high tensile strength 
combined with resistance to scaling and corrosion. 

At high temperatures most commonly used metals and 
alloys form weak, porous scale which flakes off, opening 
the way for progressive dete- 
rioration. Stainless steels are 
different. Scale is tough, im- If you have been confronted 

: with a confusion of trade 
pervious, and strongly ad- names of various stainless 
herent, and offers protection steels and would like to 

Saat Cnet k Wh relate all producers’ com- 
against further attack. en mercial designations with 
you want to know more about a AISI type num- 

: : ers, government specifica- 
the properties of stainless tions, and ASTM standards, 
steels at any temperature... [| write for Rustless’ handy 
ask the leading specialists 7 gana 
in stainless steels .. . call on STEELS.” ieee 


Rustless. 














ES OFFICES: é 
ATLANTA + BALTIMORE » BERKELEY » BOSTON 
BUFFALO +» CHATTANOOGA + CHICAGO 


CINCINNATI * CLEVELAND + COLUMBUS > ( -— ) 
DALLAS * DAYTON + DETROIT * HOUSTON RM 
INDIANAPOLIS « KANSAS CITY» LOS ANGELES 1 O 
MILWAUKEE © MINNEAPOLIS + NEWYORK DIVISION OF 
PHILADELPHIA + PITTSBURGH + RICHMOND 
ST. LOUIS * SOUTH BEND 
DISTRIBUTORS IN PRINCIPAL CITIES 


RUSTLESS IRON AND STEEL DIVISION 


THE AMERICAN ROLLING MILL COMPANY 


Baltimore 13, Maryland 


- STAINLESS STEEL SPECIALISTS 
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* & RESULTS immediately when 
* “. your machining and grinding 


COOLANTS are made up with 


: Ff 
— 4 


—OAKITE SOLUBLE OIL 


MATERIALS SECTION 
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Year after year, in plant after plant, exacting tests and continued use have verified the 
many advantages this high quality soluble oil provides on various MACHINING and 
WET GRINDING operations. Where economy, precision work and speed are prime pro- 
duction requirements, you too, will find Oakite Soluble Oil helps step-up output and 


cut costs on a wide variety of metals where COOLANTS are indicated. 





~ 


11 Advantages on 
MACHINING 


Operations: 


1. Economical because of high 
dilution ratio 


2. Precision work 
3. Better finish 
4. Extends tool life 


5. Chatter-free, clean cutting ac- 
tion at point of tool 


6. Production at rated capacity of 
_ machine 


7. Provides stable, well-balanced 
emulsion 


8. Resistance to rancidity 
9. Rust preventing properties 
10. Long coolant life 








11. Keeps supply lines clean 





Crush Dressed Wheel Grinding 


If you are grinding with crush dressed vitrified wheels, make 
up your coolant with Ookite Soluble Oil in recommended dilu- 
tion. It contributes to fine finish precision work, gives ample 
cooling and lubrication. Arrange to make a test in your plant. 
See for yourself the advantages Oakite Soluble Oil provides. 
Write today for our Service Representative to call. There is no 
obligation. 


OAKITE PRODUCTS, INC. 


34E Thames Street, New York 6, N. Y. 
Technical Service Representatives in Principal Cities of the U. S. ond Canada 








~ 


11 Advantages on 


WET GRINDING 
Operations: 

1. Keeps wheel clean and free- 
cutting 

2. Fine precision finishes 


3. Provides maximum cooling and 
lubricity 


> 


. Conserves diamonds... fewer 
wheel dressings 


. Coolant emulsion is stable 

. Resistance to rancidity 

. Rust preventing properties 

. Quick settling out action 
9. Keeps supply lines clean 

10. High dilution ratio 

11. Economical 


ou Ow 
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m Whichever type you prefer, Ingersoll D-B-L Hack Saw Steel 
a “i. has a 6-year record of wide use behind it to PROVE that you get 
more of all 4! 


INGERSOLL STEEL DIVISION 7 


Borg-Warner Corporation ° New Castle, Indiana l 


Plants: New Castle, Indiana; Chicago, Illinois; Kalamazoo, Michigan 


*Furnished in the original D-B-L i 
Regular,—"5-4" and D-B-L 2,—"6-5" | PRODUCTION 











INGERSOLL SPECIAL STEELS FOR SPECIAL USES 


Alloy Steels Tillage Steels Knife Steels Stainless Steels and Saw Steels, 
Armor Plate Soft Center Steels TEM-CROSS Steel including ''18-4-1"' and Molyb- 
Clutch Plate Steels Shovel Steels IngAclad (Stainiess-Clad Steel) denum and D-B-L Hack Saw Steels 





MATERIALS SECTION 








CR-M0-W 

















That's a thumbnail description of Bethlehem’s Cr- 
Mo-W ...so named because three of its most vital 
elements are chromium, molybdenum, and tungsten. 
Essentially a hot-work die steel, it has several out- 
standing traits, among which are the following: 


e In heat-treatment it can develop a hardness 3 to 
5 points higher than the average hot-work steel. 


e@ With this higher hardness go better impact prop- 
erties and abrasion-resistance. 


e@ The carefully-controlled carbon-silicon content 
guards against heat-checking. 


You'll find, too, that Cr-Mo-W retains its hardness 
and other desirable properties at elevated tempera- 
tures, even under adverse working conditions. 
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Use it for hot header and gripper dies; hot upset 
and piercing punches, shear blades, and trimmer 
dies: casting-dies for tin, zinc, aluminum, magne 
sium, lead, white metal, etc. 


TYPICAL ANALYSIS 
Cc Mn Si ~ Cr Mo he 


.33 .33 1.05 5.00 1.65 1.55 











BETHLEHE} 
STEEL 
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DIAMETERS 1-1/8" to 8" 
INCLUSIVE 


MINIMUM 
ELASTIC 


LIMIT 


Cumberland Brand—30,000 Ib per sq in. 
Potomac Brand—45,000 Ib per sq in. 
Cumsco Brand—565,000 Ib per sq in. 





Baltimore, Maryland—Addison Clarke & Bro. 
Boston, Mass.—Hawkridge Brothers Company 
Boston, Mass.—Brown-Wales Company 
Bridgeport, Conn.—Hunter & Havens, Inc. 


Chicago, Ill.—Central Steel & Wire Co. 
Cincinnati, Ohio—Jos. T. Ryerson & Son, Inc. 
Cleveland, Ohio—The Bissett Steel Company 
Dayton, Ohio—Central Steel & Wire Co. 
Detroit, Michigan—Central Steel & Wire Co. 
Fort Worth, Texas—C. A. Fischer 

Hartford, Conn.—Hunter & Havens, Inc. 
Indianapolis, Ind.—Tanner & Company 
Jersey City, N. J—Jos. T. Ryerson & Son, Inc. 
Kansas City, Mo.—F. H. Turner 

Lakeland, Fla.—Mine & Mill Supply Co. 

Los Angeles, Calif.—Link-Belt Co., Pacific Div. 








| CUMBERLAND GROUND SHAFTS 


An Exclusive Product made by an Exclusive Method 


CONCENTRIC 
STRAIGHT 
ACCURATE 


MAXIMUM 
LENGTHS 


MANUFACTURED 


Year 1845—up to 16 feet 
Year 1886—up to 25 feet 
Year 1945—up to 70 feet 


They are carefully ground to our standard manufacturing tolerance, 
plus nothing to minus .002" on diameters 1-1/8" to 2-7/16" 
inclusive . . . plus nothing to minus .003" on diameters 2-1/2" to 
8" inclusive. Closer tolerance can be furnished, if desired. 





Buffalo, New York—Jos. T. Ryerson & Son, Inc. 





CUMBERLAND STEEL COMPANY 


IMMEDIATE SHAFTS 


Distributed by 


Louisville, Ky.—Neill-LaVielle Supply Co. 
Martinsburg, W. Va.—W. H. Heiston & Son 
Montreal, Can.—Drummond. McCall & Co., Ltd. 
New York City, N. Y.—Bright Steel Corp. 
Oakland, Calif.—Link-Belt Co., Pacific Div. 
Philadelphia. Pa.—Charles Bond Company 
Philadelphia. Pa.—Horace T. Potts Co. 
Pittsburgh, Pa.—McKee-Oliver, Inc. 

Portland, Maine—W. L. Blake & Company 
Portland, Oregon—Link-Belt Co., Pacific Div. 
Providence, R. 1.—Congdon & Carpenter Co. 
Quebec, Canada—lI1. Duchene 

San Francisco, Calif.—Link-Belt Co., Pacific Div. 
Seattle, Wash.—Link-Belt Co., Pacific Div. 
Spokane, Wash.—Link-Belt Co., Pacific Div. 
Toronto, Canada—Drummond, McCall & Co., Ltd. 
Worcester, Mass.—Pratt & Inman 





CUMBERLAND, MARYLAND, JU. S. A. 


ESTABLISHED 1845 INCORPORATED 1892 


























MACHINERY, August, 1946—101 





MATERIALS SECTION 





THE TEMPERATURE RANGE: 


SLE to -300°F and below 


THE RECOMMENDED ALLOYS: 





(mem se em ee ow 28 68 eo ee ee ee ee a om 28 48 ae ee, 


Send for Complete 
Low Temperature File! 





Gives Chemical Analyses... Physical 
Characteristics ...Impact Values 


The folder illustrated was designed to be slipped 
in your file “‘as is.” It comes to you as a com- 
plete, permanent, easy-to-find, easy-to-use data 
file on Lebanon Circle L 19... L 22 and L 205. 
All data has been exhaustively tested. Informa- 
tion includes chemical analyses of both ferritic 
and austenitic type materials, physical char- 
acteristics, Keyhole and “V” Notch Charpy 
impact properties at various temperatures, 
Write today for your free copy. 


lebanon 
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STEELS to be used in castings for low tem- 
perature service should be carefully chosen. 
Wide application has tested and proved three 
Lebanon alloys...@®19...@® 22 and © 205. 

Lebanon Circle © 19 and © 205 are ferritic 
steels for service to —150° F. Circle © 22 is 
an austenitic alloy for service below —150° F. 
These materials are the products of the spe- 
cial attention Lebanon has given to low tem- 
perature service conditions. Lebanon is at 
present conducting a series of additional 
tests on alloy steels suitable for temperatures 
below freezing. 

Studies of zndividual service conditions are 
also gladly undertaken by Lebanon. A study 
of this type is the surest way to select the 
steel best fitted to your requirements. Lebanon 
foundry engineers and metallurgists are ready 
to confer with you on any steel or alloy 
castings application. 


LEBANON STEEL FOUNDRY 


LEBANON, PA. 
“In the Lebanon Valley” 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOD 


“8° Castings 
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When you are designing cast parts that must have high strength and withstand severe service, 
Cramp Alloy No. 257 can do the job for you. It is made in various grades by a special 
process of manufacture, whereby the graphite is in small evenly distributed veins with the 
matrix of fine pearlite. The long experience and complete facilities of Cramp foundries 
assure sound, uniform castings true to size and specification. 

The Baldwin Locomotive Works, Phila. 42, Pa., U. S. A. Offices: Philadelphia, New 
York, Chicago, St. Louis, Washington, Boston, San Francisco, Cleveland, Detroit, Pitts- 





burgh, Houston, Birmingham, Norfolk. 


e} 


a4 


—. @b BALDWIN 
Write for Bulletin 194. Gives complete data THE BALDWIN 


on Cramp ferrous and non-ferrous alloys. 
FERROUS AND NON-FERROUS 
CASTINGS 
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A COOLANT 


That LUBRICATES the Tool 


SINCLAIR UMBRA 





M* METAL working problems that seem difficult of solution may be the 
result of using an oil that functions only as a coolant. 

In such cases the answer may be found in a coolant that also has lubricity 
combined with high anti-weld property. That’s where Sinclair UMBRA comes in. 

UMBRA is a cutting oil compounded to give it lubricating properties as well 
as unusual effectiveness as a heat dispersant. 

UMBRA is just one of a complete line of Sinclair cutting oils and coolants — 
a line that provides specialized products for all types of machining. | 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N.Y. 
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SPECIFICATIONS 


af 3.3249”-3.3349” 
ae 


Helix angle 





Pitch angle 

Number of teeth 
ae Se ee 
Bri. Hardness...........No specification 
ee eee .235” 
PI INS ovo. 5s.c0.0 cmea awe 1.250” 
Number of blanks 


Number of gears cut 
per position of cutter 


ee re 
RPM of cutter 
RPM of work 


Machine. .. .Barber-Colman Hobber Type A 
Amount of metal removed in sharpening 


CUTTER using Texaco is only .012”-.015’ 


Amount of metal necessary to remove in 


1007 Longer Hob Life 


sharpening CUTTER using previous oil .025”-.030" 


a CUTTING gears to the specifications listed 
above, the operator reported 50% less metal 
had to be removed from the hob in regrinding — 
100% longer hob life —after he had switched to 
Texaco! This performance is typical of the greatly 
improved results you get —in all types of metal 
cutting — with Texaco Cutting and Soluble Oils. 


Texaco Cutting and Soluble Oils effectively 
lubricate and cool tools, prevent chip welding, 
permit higher cutting speeds, give you more cuts 


per tool grind and longer tool life. There is a com- 
plete line of these outstanding oils to meet every 
machining requirement — to assure greater output, 
finer finish, fewer rejects, lower costs. 

For Texaco Products and Lubrication Engineer- 
ing Service, call the nearest of the more than 2300 
Texaco distributing plants in the 48 States, or 
write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 








Nf) CUTTING, SOLUBLE AND — 
U HYDRAULIC OILS wrwsiee 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON EVERY SUNDAY NIGHT—CBS 
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Time & Labor 


Your Holo-Krome Indus- eof 


trial Distributor is ready ] 3 hh C 


to serve you from his INTERNAL 


warehouse stock. $0 C K E T SEY SC Pi w 


WRENCHING 





























THE BETTER 





FASTENING METHOD 


TIME - because the Internal 


Wrenching feature permits 
increased speed in assembly. 


LABOR - because the Internal 


Wrenching principle assures 
the same positive tightening 
in hard-to-get-at locations as 


in the accessible spots. 
@ 
The Sockets of these Completely Cold Forg- 
ed Screws are uniformly accurate to their 
full depth-true hex shape-smooth regular 
walls- sharply defined corners -snug fit for 
the Key-evenly distributed leverage for 
positive set-ups assured. 








THE HOLO-KROME SCREW CORP. 
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CHICAGO es 


E - 
atented intain 
axromaticallY ive MERICAN 


Distributors fro 


ELMES ENGINE 
222 N. Morgan St 


A typical Elmes pistonless-type accumu- 
lator. Has no packings; no internal moving 
parts. Can be sef on usual factory floor. 
Compressed air ballasting assures uniform 
flow without line shocks; gives close pres~- 
sure regulation. All pressures and volumes. 





Cabinet-mounted electric 

Elmes six-plunger horizontal pump for 150 control panel. Located 

to 500 h.p. requirements, and pressures up wherever convenient 

to 35,000 p.s.i. Smaller pumps are vertical near pressure vessel. 

type. All embody every refinement of de- Can include recording 

sign and construction. liquid level gauges on 
large installations. 


Send per 
Accumulator Bulletin No. 5100 and 
High-Pressure Pump Bulletin No. 1020. 


METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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... On every Fleximatic*® to com- 
bine machining operations to best 
advantage. Such varied operations as drilling, reaming, 
tapping, hollow milling, spotfacing and counterboring 
are performed automatically while the operator re- 
moves a finished piece and inserts a new one. 

Send us samples and prints of your jobs in this range. 
We will be glad to study them and show you what a 
Kingsbury Fleximatic can do... 


to cut your drilling costs 


Om ai ictal han das 411) Gils 
som KINGSBURY 






y 


MACHINE TOOL CORP. 
KEENE, NEW HAMPSHIRE 





Write for Bulletin E 
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HYDRATROL 


























wr HYDRATROL LATHES enter the machine 


tool picture, the story is invariably one of Lower 
Costs, Increased Production, and Improved Work. 


Shop after shop is finding that it can do many machin- 
ing jobs better with a Heavy Duty HYDRATROL LATHE. 
The 30” size, shown above, has all the ruggedness 
and power for the heaviest possible work. And its many 
refinements in design and construction result in an ease 


of operation comparable to small machines. 

















Why not let us show you what a Heavy Duty HYDRA- 
TROL LATHE could do in your shop? Send us prints 


for a time-and-money saving recommendation. 


Standard Type, Heavy Duty Lathes, 20” to 36” 
Large Hollow Spindle Type Lathes, 18” to 36” 


MOVIE SOUND FILM, in natural color, available, showing functions 
of Hydratrol Lathe, advanced construction features, and produc- 
tion machines in operation. Ask the Lehmann representative for a 


showing. 


LEHMANN MACHINE COMPANY, ST. LOUIS 3, MISSOURI 


HYDRATROL LATHES 
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— fingertip control 
=no hand pumping 


Now you can get a press that 
completely eliminates hand- 
pumping. The new Dake Elec- 
draulic Press provides up to 75 
tons from a motor-driven pressure 
source. And any pressure can be 
repeated, held, or changed—with- 
out stopping the motor. 


This press is ideal for produc- 
tion, assembling, and straighten- 
ing operations, as well as general 
maintenance work. Pressures are 
set or released from simple con- 
trols at the front of the press. A 
gauge at eye level speeds opera- 
tion, and a special safety valve 
prevents overload. 


Like all Dake hydraulic presses, 
this one has a rigid frame and 
movable workhead. It is available 
in either a 50- or 75-ton capacity. 


For information about this or 
the smaller presses which make up 
the complete Dake line, mail the 
coupon below. 


ine Company , 
phew athena ? Grand Haven, Mich. 


Please mail mea 


log- 
latest Dake Ar 
copy of the 


eS ae eee 


———<_a— 


pies is a pitas a sen TI 
a ere 
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DAKE 


ENGINE COMPANY 


GRAND HAVEN, MICHIGAN 








An Attachment which Improves the Quality 
and Lowers the Cost of Cold Heading 


This attachment for any make of Cold Header lowers wire diameters of 14 to 34 inch. Hot rolled stock is 
production costs and improves the quality and accu- used instead of cold drawn wire, with the saving of 
racy of the finished products. By providing freshly the differential in the price of the two materials, 
drawn and coated, clean, straight, accurate wire for Write for Bulletin No. 111. 

the header dies, a high degree of uniformity is at- 

tained. The lower yield point of the freshly drawn 

wire allows the metal to flow more freely, filling out 

the die impressions. This makes heading easier, with 

considerably less wear on the dies. 


The Ajax-Hogue Drawers are built in five sizes for 





MANUFACTURING COMPANY] 


EUCLID BRANCH P.O. CLEVELAND 17, OHIO 
110 S$. DEARBORN ST. . CHICAGO 3, ILLINO!S 
DEWART BUILDING : NEW LONDON, CONN. 


“AJAX 























Speeds 
60 to 615 R. P.M. 


8 Speeds, No. 4 Morse 
'Taper in Spindle 


Right on 
the Level 











RUGGED | 
POWERFUL | 
No.4 
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LELAND-GIFFORD Hydraulic Drilling Machine 
) Accurate Depths in Counterboring 


Accurate Heights in Spot Facing 


Uniformity from piece to piece 


assured by the positive but easily adjustable metal 
to metal depth stop. 
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This 4-spindle INGERSOLL Machine bores the 
sleeve holes in welded steel Diesel Engine 
frames to limits of .001”. 


INGERSOLL assumed the responsibility for the 
entire installation, including the fixtures and 
tools . . . and produced to a predetermined 
production rate and accuracy guarantee. 


We will gladly discuss your needs with you. 
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UP PRODUCTION! 


Send production UP... yet. keep costs down where 
they belong ... by using R and L Turning Tools! Built 
in five convenient sizes, they can be quickly set up 
for right- or left-hand operation on your turret lathes 
and screw machines to perform combinations of two 
or more operations at one work station. Boring, drill- 
ing, reaming, facing, burnishing, chamfering, centering 
can be done over a wide range of work, and because 
of the R and L multiple-operation feature, a high de- 
gree of concentricity is assured ... in addition to 
worthwhile time-savings, machine-savings and tool- 
savings. If you are looking for practical ways to 
increase the production capacity of your machines, 
choose the R and L way of adding “extra spindles” 
by doubling up on operations. Send for your copy 
of the R and L Booklet. It gives complete details of 
R and L Turning Tools, and illustrates many of its 


unique tooling possibilities. 





These typical set-ups show how R and L 


Turning Tools cut tooling time, speed opera- 
A N D tions and increase production capacity. Upper 
left: Turning and forming special shape o? 


end of part while drilling or reaming. Upper 


. * : . ° ed 
1825 BRISTOL STREET ane San tiaabane tccad cae 


rt rk. Above: Turni two diameters 
NICETOWN — PHILADELPHIA, PA. iitrcle=:'° . 
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@ American Seamless is standard equipment on this make 
of milling machine. Used for carrying oils, solvents and 
cutting compounds, its sturdy toughness assures long, 
economical service. 


@ The readily-maintained cleanliness of American Seamless assures this user complete freedom from 
impurities that might contaminate delicate perfume being carried between storage tank and filter. 





Ancticase 
METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass L1p., 
New Toronto, Ont. 











BOTH conveyed through 
Henle Connections 


HESE ILLUSTRATIONS show but two of thousands of 

various applications of American Flexible Metal Hose 
and Seamless Flexible Tubing. For these durable products 
are continually being adapted to new and “different” en- 
gineering needs. 

Steam, oil, water, gases, refrigerants and other fluids 
...at high or low pressures and temperatures... are safely 
and economically handled by American assemblies. 

Whether your problem is one of compensating for vi- 
bration, connecting moving parts, or providing for mis- 
alignment, American has... or can quickly develop... 
a flexible assembly to do the job. 

For detailed information on American Flexible Metal 
Hose and Seamless Tubing, write for Publication SS-50. 
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“KNOWN FACTORS” 
of EQUIPMENT 





BCA BALL BEARINGS have dependably served American industrial 
leaders for nearly 50 years. When BCA’s are specified, the bearings 
on your equipment are known factors. Each type can be relied upon 
to meet specified conditions of shock, load and thrust. BCA engineer- 
ing is precise ... BCA construction is rugged ... BCA inspection is 
thorough. You're sure of dependable performance with BCA’s ... one 


of America’s proved ball bearings. 





BEARINGS COMPANY OF AMERICA * LANCASTER, PA. 


“wv 


ti 
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It is reported that ....... 


The Railroad Research Bureau 
of U. S. Steel Corporation has 
designed an all-welded steel coal 
car that eliminates 15% of dead 
weight. 


get ready with CONE for tomorrow 


B. F. Goodrich announces a new 
“white carbon black” which will 
permit the making of white and 
colored tires. 


get ready with CONE for tomorrow 


A new oven developed by Vendo 
Company of Kansas City cooks 
with steam pressure. 


get ready with CONE for tomorrow 


“Sinsteel G,” developed by 
American Electro Metal Company, 
is a duplex metal made by im- 
pregnating porous, sintered steel 
with copper. Because of its copper 
content, it can be brazed. 


get ready with CONE for tomorrow 


Lockheed Aircraft Corporation 
is testing its “Speedpak,’’ a stream- 
lined metal container that fastens 
to the underside of an airliner and 
holds four tons of cargo. 


getready with CON E for tomorrow 


Westinghouse has patents on a 
new fluorescent lamp that re- 
sembles an incandescent bulb and 
uses arsenic in place of mercury. 


get ready with CONE for tomorrow 


Du Pont is developing a method 
of porcelain enameling aluminum. 


get ready with CONE for tomorrow 


A 2-horsepower electric motor, 
weighing only fifteen pounds, is 
made by Electrical Engineering & 
Manufacturing Corporation. 








Myles Plastics Corporation of 
New York claims to have methods 
and compounds by which small, 
simple plastic parts can be molded 
cold at rates of 25,000 per hour or 
better. 


get ready with CONE for tomorrow 


Chestnut trees, the chief source 
of leather tanning agents, are 
threatened by blight, but Mon- 
santo chemists are working on a 
synthetic tan to take its place. 


get ready with CONE fer tomorrow 


The new semi-automatic ma- 
chines of General Tire and Rubber 
Company can turn out a tire every 
two minutes, which is about twice 
the usual output. 


Ask your CONE represen- 
tative to show you our new 
color motion picture 





A vacuum-draft oil burning 
furnace that does not require the 
conventional type of chimney was 
shown by the Norge Division of 
Borg-Warner Corporation at the 
Oil Heat Exposition. 


get ready with CONE fer tomorrew 


Cranberry Canners Inc. of Cape 
Cod will test a mechanical cran- 
berry picker this fall. It is ex- 
pected to increase the yield per 
acre and double the rate of 
harvesting. 


get ready with CONE for temeorrow 


The United States Patent Office 
is sorting and evaluating 10 tons of 
Nazi patents brought here from 
Germany. 


© 
get ready with CONE for tomorrow 


Great deposits of bauxite have 
been located in Oregon, con- 
veniently near the hydroelectric 
plants of the Pacific Northwest, by 
the Oregort State Department of 
Geology and Mineral Resources. 
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Reg. U.S. Pat. OF, : & : in 

SOCKET HEAD CAP SCREW = 

Yes, the knurled head of the “Unbrako” Socket Head Cap —s T 
Screw makes it a time- and money-saver, because the knurls —s 


4 
< 


provide a slip- and fumble-proof grip, even for oily fingers. 
Thus it can be screwed-in faster and farther before it becomes 


ce 
necessary to use a wrench. Of outstandingly good quality, it is 
neat and attractive, too—helps make any machine look better. 
Socket Set-Screws are furnished with 5 different 
styles of points. Of these the Cup-point (left) is the em 
only one which, when knurled, converts its screw into 


a Self-Locker. The knurled point digs-in and refuses 
to budge . . . regardless of the most chattering 
vibration! Yet, this screw can easily be backed-out 
with a wrench and used again and again. However, 
the “Unbrako” Socket Set Screw with Knurled 
Threads (right), is also a Self-Locker, regardless of 
the style of point. It can, therefore, be used where 
the “Unbrako” Cup-Pointed Self-Locker would be 


unsuitable. Pat. & Pats. Pend. 


All screws in sizes from No. 4 to 14"; write for 
the “Unbrako” Catalog of Socket Screw products. 




















Knurling of Socket 

‘“‘Unbrako”’ and “Hallowell” products Saneues cohainaited with 

ise ‘" are sold entirely through distributors. “Unbrako” in 1934. 
Sa" navy 


Zz OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., ehd 22 i BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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WHEN JS A MACHINE 


In seven years some say—but in modern production 
practice it is not a question of years or how much 
the machine has earned or still owes you. The ques- 
tion is, will your equipment enable you to compete 
with the new, faster working, more efficient and 


flexible layouts in your competitors’ plants. 


A five-year-old Machine Tool is ‘‘washed up"’, for 
instance, if it can be replaced by one costing a 
few hundred dollars that will write itself off in 
less than a year through improved production. 
That’s the story of Walker-Turner Machine Tools 
wherever metals, wood or plastics are drilled, cut 


or shaped. 


“Washed Up" 7 


These machines are “‘light’’ only in weight and 
price. Their production output in the past eight 
years has astounded the management of thou- 
sands of plants—large and small—throughout the 


country. 


A key to high manufacturing efficiency and low 
manufacturing costs is the modern, flexible, light 
machine tool. It represents small capital investment, 
flexibility of operation, increased productivity and 


low operating costs. 


Walker-Turner Machine Tools are sold only by 
authorized Industrial Machinery Distributors. A 


general catalog will be sent on request. 





34 
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No. 422 "Power Vise Sf#and" con- 
verts hand tools to power tools for 
threading, cutting, reaming pipe. 






No. 502 "Pipe Master," the lowest 
priced complete, portable power 
pipe machine on the market. 





No. 562 "Tom Thumb," another 
Oster portable power pipe machine 
designed for speed and accuracy. 





No. 531 ‘Tom Thumb," rotary die- 
head type designed for threading 
bolts, rods, studs, pipe, nipples, etc. 









No. 572 “Rapiduction Junior” . 

floor type power pipe machine 

for production threading of the 
smaller sizes. 







Oster “Rapiduction" floor-type, 
high speed, high production thread- 
ing machines. Made in three sizes, 


Oster "Wilco" power threading 
machines designed for maintenance 
and production threading. Two sizes, 


Oster No. 300 Series general purpose 

threading machines with revolving 

die-head and open type vise. 
Three sizes. 


No. 542 "Rapiduction Junior" with 

revolving die-head and open type 

vise. Handles wide variety of 
threading work, 


OSTER 
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All operators of the Oster No. 562 “Tom Thumb” 
don't whistle while they work. Some men prefer to 
hum or chuckle. Others just smile. The point is that 
threading pipe or bolts on this modern machine 
makes a good worker better and a better worker is 
a happier worker. It all adds up to a profitable in- 
vestment when you team up a good worker with the 
Oster No. 562 “Tom Thumb” portable power pipe 
machine. As a matter of fact, you can select any 
machine in the complete Oster line and let your own 
costs prove that you've made a good investment. 


machines make jobs 





THE OSTER MANUFACTURING COMPANY, 2073 EAST 6l1st ST., CLEVELAND 3, OHIO, U. S. A. 
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UNLOCKED 3 
POSITION po~or * 








LOCKED 
POSITION 





Rapid and Accurate Positioning 
with HARDINGE Compound Slide Rest 


, & This compound slide rest obsoletes all other com- 
pound slide rests due to speed and accuracy of op- 
eration. It can be applied or removed from the 
HARDINGE Dovetail Bed in five seconds or less, mak- 
ing it the fastest positioning compound slide rest 
known. Also, when removed from the dovetail bed 
and reapplied, it will repeat previous index slide set- 
tings in relation to the spindle centerline. This cannot 
be said for ordinary compound slide rests. 

OTHER FEATURES: Hardened and ground steel in- 
dex slide section; large hardened feed screws 
mounted on preloaded ball bearings; easy-to-read 
2” diameter feed screw dials; index slide swivels 
360° and has two independent locks; solid bottom 
slide does not have a weakening T-slot for conven- 
tional bed bolts. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


HARDINGE 
as \ DOVETAIL BED / 


~ HARDENED AND 
GROUND STEEL 





In the unlocked position, the quick-acting 
lock is released, permitting the Hardinge 
Compound Slide Rest to be moved along the 
bed ways or lifted from the machine. 











The Hardinge Compound Slide Rest is 
rapidly and accurately locked in any desired 
position on the bed ways bya simple 90° 
movement of the lever. 
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The Mackintosh-Abramsen Straightener a 








l] 


imsproved Mackintosh-Abramsen straight- 

es have been eliminated, preventing ringing 

g of stock. Stock action and exact quality 

ish are controlled by three pairs of rolls . . . the 

pairs ‘ixed and the inner pair offset, utilizing a 

ced ar:angement of drives. The bending action 

continuous, from section to section rather 

t to point, eliminating end bends. Thus 

g the cold work uniformly over the entire 

h of the bar or pipe. Design has been so simpli- 

t adjustments and roll changes are much 
ake. 


Reduce setting-up operations from 31 to 16 
Give you a straighter product—hot or cold 
Give you a smoother, cleaner product 
Increase production rates 

Remove out-of-roundness 

Lower production costs 

Remove end bends 


a straightener that will speed up production, 
erating costs, and deliver an absolutely straight 
act—from end to end. Just another example of 
tosh-Hemphill’s advanced industrial thinking. 


Spiral-mark thin wall tubes or soft material 
Destroy the surface on coated materials 
Guide-score finished material 

Unduly harden ductile metals 


kintosh-Abramsen straighteners are made to 
dle ferrous or non-ferrous tubing from 14¢” to 
diameters and bars from ¥/" to 814" diameter. 





lanl fell inci a 





im. 

dies (aac 
One current method of straightening is 
done in one set of cross rolls. Guides are 
used to hold material on the pass line. The 
straightening takes place from point to 
point on the rolls and against the guides. 
Efficiency drops with wear on the rolls. 


A second current method of straightening is done by a 
pressure roll between two cross roll passes. Material is 
held on the pass line by a bottom guide. The straightening 
takes place from point to point on the rolls and against 
the guide. Efficiency drops with wear on the rolls. 





DRIVEN PASS 


The Mackintosh-Abramsen method of straightening is ac- 
complished by an offset cross roll pass between two fixed 
cross roll passes (patented). No guides are required be- 
cause the rolls are driven on both sides of the material 
which is supported by the bottom rolls. With this balanced 
arrangement there is no decreasing efficiency from uneven 
wearing of the rolls. The straightening takes place from 
section to section and not from point to point. 


3H AND MIDLAND, PENNSYLVANIA 
of the Rolls with the Red Wabblers 























Gives A Hard, Durable 
and Economical 








INTERIOR 


FINISH 





Finish to 








~ Consumer Products 


Versatile Nu-Spede Interior Finish 
applies quickly, dries quickly, and 
covers solidly with one durable coat 
—fulfilling a wide variety of finish- 
ing requirements for consumer goods. 

With light reflectional value, 
proved over 85%, Lowe Brothers Nu- 
Spede Interior Finish gives new 
brightness to bus interiors and reflec- 
tors. It is also ideal finish for heating, 
ventilating and air conditioning unit 
housings, metal furniture, bicycles, 
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cabinets, kitchen appliances, refrig- 
erators and countless other products. 

This multi-purpose Finish can be 
made in all colors, either semi-gloss 
or full gloss — to conform to specific 
finishing requirements. 

Taking a reduction of 4 to 1 with 
Nu-Spede Reducer, the Finish is 
quickly spray-applied. It flows on 
smoothly, evenly—then airdries dust- 
free in only 15 minutes. 

Nu-Spede Interior Finish bakes in 
15 minutes at 300°—and in just 8 


4 


oy 


a 





minutes under infrared (optional 
schedules are available). It bakes to 
an attractive, hard finish that resists 
abrasion and will not discolor. 

For complete details on the appli- 
cation of production-speeding, eco- 
nomical Nu-Spede Interior Finish to 
your finishing requirements — write 
now, without obligation, to 


INDUSTRIAL SALES 
THE LOWE BROTHERS COMPANY 
DAYTON, OHIO 


Lowe Brothers 
FINISHES for industry 
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gEPARED BY THE SENECA FALLS MACHINE CO. “THE Qo-owng PEOPLE” seENECA FALLS, NEW YORK 











MODEL LR So-swiny LATHE 
EQUIPPED FOR TURNING 
LONG, SLENDER SHAFTS 


Problem: To provide a fully automatic Lathe capable 


of turning long, slender tubes with sintered carbide 
tools. 


Solution: In order to reduce the number of tools in 
contact with the work to a minimum and thus avoid 
distortion of the tube, this job required a machine with 
a specially long carriage feed. 


A Model LR Lo-swing was selected for this job and 
equipped with a special longitudinal feed attachment 
permitting a maximum carriage travel of 9” which was 
in excess of that required for this job. The tube is 
held between centers and driven with a Seneca Falls 
Automatic Driver which assures a positive balanced 
drive and also prevents distortion. The work is sup- 
ported with two-roller steady rests, the rolls of which 
are in contact with two ground spottings. One-half 
of the shaft is turned as shown in illustration, after 
which the shaft is reversed and the opposite end turned. 


Another feature of this machine is the three slide 
carriage having independently cam-controlled slides 
operated through the Seneca Falls SIMPLIFIED 
CHANGE-OVER MECHANISM. Each slide may be set 
for different lengths of cuts by a simple adjustment 
of gear segments which are fitted with graduated 
scales corresponding to desired length of cut in inches, 


The Model LR Lo-swing Lathe is completely automatic; 
the operator simply loads and unloads the work and. 
pulls the starting handle. 














The Hea 





oad is in the package, too! 





Physical-fitness is a vital “dimension” in a ball bearing 
when it has a heavy-duty job to do. And it calls for the right 
degree of resilience, toughness and resistance to compres- 
sion and distortion...with no sacrifice of precision. 
Hardening the race rings right through to the core is 
Federal’s way of “building-in” the needed strength to with- 
stand the severe pressure of the ball on the ball track, par- 
ticularly under heavy load. Automatic electric controls in- 
sure a uniform heat-treat throughout the entire Federal 
hardening cycle, while a percentage of each lot of 
rings is crush-tested to determine load-bearing |, 
strength. The fine grain of the fracture tells the 


“inside” story in inspection, but more important, 





adds long life to the bearing on the job. 

Conditioning a Federal Ball Bearing for the tougher jobs 
is but one of over 100 individual production, inspection 
and cleaning operations that go into a single-row radial 
bearing. With every fourth operator an inspector, you may 
be sure that Federals are right wherever tolerances are tight. 

Specify Federal Ball Bearings for the heavy loads—in 


any range or size. 


THE FEDERAL BEARINGS CO., INC. + POUGHKEEPSIE, NEW YORK 


Makers of Fine Ball Bearinga 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 + Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 « Los Angeles: 5410 Wilshire Blvd.—36 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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6 x 10 inch cylinder with head 


recision cylinder construction 





Builders of machine tools, steel mill 
equipment, heavy duty lift trucks, and 
many other types of hydraulic actuated 
equipment find Hannifin precision hy- 
draulic cylinders deliver performance that 
matches the finest of modern machine 
design. Hannifin cylinder construction 
means a simpler and easier installation, 
efficient use of hydraulic power, and long 
life without maintenance. 


No-tie-rod design provides a strong, 
simple cylinder, and allows removal of 
an end cap without collapse of other 
parts. Either end cap can be positioned 
independently for simplest piping and 
mounting. 


Cylinder bodies are bored and honed to 
exact size, giving a cylinder interior that 
is straight, round, perfectly smooth. The 
use of a piston with precision rings in 






Model EN 


this accurate cylinder bore provides high 
efficiency piston seal, maintained 
throughout a long service life. Exact 
bores and close tolerance piston with 
precision rings means minimum fluid 
slip and maximum useful hydraulic 


power. 


Seven standard mounting types are 
available in a full range of sizes, 1 to 6 
inch bore, with any length stroke. Cylin- 
ders can be furnished with or without 
adjustable cushion, and with small di- 
ameter piston rod, 2 to | differential pis- 
ton rod, or double end rod. Many special 
mountings and large size cylinders are 
also available built to order. Write for 
Bulletin 35. 


Hannifin Manufacturing Company, 
621-631 South Kolmar Avenue, Chicago 
24, Illinois. 


Model CN 


Model JN 
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THE BALDWIN 
GROUP 


Let a BALDWIN ENGINEER 
Help You Complete This Picture 

















You may—with a hydraulic press—be able to turn raw material 

into a finished product in a single step, eliminating separate operations. 

You may be able to add strength, utility, and attractiveness to your product, 

by forming instead of fabricating it. You may be able to step up output, and 

reduce rejects, because of the precision with which a press duplicates its production. 
A BALDWIN FIELD ENGINEER will help you identify the 

operations that a Baldwin Hydraulic Press can do faster, better, more profitably. 
BALDWIN ENGINEERING will give you the custom-built 

quality and features that can be designed into the standard line of Baldwin presses. 


The Baldwin Locomotive Works, Locomotive & Southwark 
Division, Philadelphia 42, Pa., U.S. A. Offices: Philadelphia, 


New York, Chicago, St. Louis, Washington, Boston, 


Ss oO U T H WA 4 K San Francisco, Cleveland, Detroit, Pittsburgh, 


HYDRAULIC PRESSES Houston, Birmingham, Norfolk. 
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TWO SEPARATE-OPERATIONS 
in the time required for 
rough milling=alone 
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Combination Unit Head Milling 
and Shaving Mathine equipped with 
: feavy Machine two single vertical milling heads and two 
D tools bull. bY: ; finish shaving heads. Hydraulic feed to table. 


























The Newton Mill-N-Shaver performs two complete operations at one 
pass of the table. It rough mills at milling speed and finish shaves on 
the return, at the rapid traverse speed. This machine produces a 
perfect gasket surface. Two separate operations in exactly the time 
ordinarily required for rough milling alone. The Newton Mill-N- 





Shaver is designed to both step-up your production and reduce your 





costs on the types of work for which this machine is adapted. For 
detailed information, write for Bulletin No. 580. 


BUILDERS OF HEAVY DUTY MACHINE TOOLS SINCE 1861 


BETTS e BETTS-BRIDGEFORD*® NEWTON #® COLBURN © HILLES & JONES e MODERN 


CONSOLIDATE  D 


MACHINE TOOL CORPORAIIOA 


ROCHESTER 10. NREW YORE 





Photo, Courtesy R. K. LeBlond 
f ; Machine Tool Co. 
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| No Other Pumps Fit the Job Like Tut A Str: pped Models 
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For positive lubrication, you can always depend on 
Tuthill small pumps. What’s more—with Tuthill 
Stripped Pumps, you can build the pumping unit 
directly into the design of your machine as shown 
in the illustration above. Compact and 
precision-built, these internal-gear rotary pumps 
are furnished in two types—as Model S without 
mounting bracket; and as Model SA without 
housing (pumping elements only). 

No question about it—Tuthill Stripped Pumps 
improve appearance, save space, material and 
money. Capacities from 1 to 50 g.p.m. Also 
available in the automatic reversing type. 


Write for Tuthill Stripped Pump Bulletin 








TUTHILL 


TUTHILL PUMP COMPANY ~- 939 EAST 95th STREET - CHICAGO 19, ILLINOIS 
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TO HER TRAINED can...LVY 


| AMERICAN PHILLIPS 


BOLT and SCREW 
Even Has to NE True! 

























Every modern method of inspection and quality-control is used in American’s 
plant. And American’s inspectors become so highly efficient . . . so keenly 
attuned to their work . . . that even their ears become “‘educated.”” For example, 
these final inspectors can literally “hear” the presence of an undiscovered blank, 
an imperfect screw, or a screw of some other metal than that specified in the 
particular order under inspection. For as they pass their forks through each box, 
the slightest variations in sound of metal against metal are detected . . . and out 
comes the offending screw or bolt. 


Here’s another good reason why there’s a higher “‘perfection-percentage” in 
every order for American Phillips Screws and Bolts... at least 144 perfect 
screws in every gtoss-box... regardless of type of screw or kind of metal: 
steel, brass, commercial bronze, stainless steel, aluminum, monel, everdur (silicon 
bronze). Add to this the basic American Phillips advantages . . . fast and fumble- 
proof handling, automatically straight and 50% faster driving, positive protection 
RECESS against split screwheads and scarred work-surfaces . . . and you have gained one 
ee of the few major cost-cuts that amy plant can gain today. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN(T [117 
PHILLIPS <eews 2 


Monel, Everdur (sili- 
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Ballflex provides flexibility—both angular and axial—by 
the rolling motion of hardened steel balls, insuring distinct 
advantages in performance as well as long life for both 
coupling and mounting bearings. 


The load necessary to flex rubber and fibre discs or move 
sliding members—equalled by the reaction on mounting 
bearings—is one of the reasons for bearing and coupling 
failure, with subsequent down time. 


Ballflex has no rubber or fibre discs—no sliding members. 
The only fléxible element is the synthetic product used in the 
overall seal that retains the factory packed lubricant and 
keeps out dust, dirt and liquids, and is impervious to oil. 


Free rolling movement in any direction eliminates side thrust 
and the bending or springing of parts. It accommodates par- 
allel misalignment up to Ye” and/or angularity up to 3°. 
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Ballfiex requires no lubrication! It is 
packed with lubricant at the factory, 
for the life of the unit, and sealed. 


Compact— Easy to Install 


Ballflex is installed between two 
keyed flanges, spaced 1%” 
apart for correct working clear- 
ances. Installation or removal ac- 
complished without removing 
flanges or shafts. 


WRITE FOR LITERATURE 


Contains full information and 
gives capacity ratings. 


Manufacturers of 
FORMSPRAG—full complement 
over-running clutches 
RZEPPA constant velocity 

universal joints 
MACHINES for the Formed 
Wheel Grinding of geors, 
racks, splines and serrations. 
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REMOVE 1% DEPTH OF METAL 


Machining costs drop when this heavy alloy 
steel forging is turned on a Bardons & Oliver 
No. 21 Universal Turret Lathe. Three carbide 
cutters, two on the hexagon turret and one on 
the cross slide take simultaneous cuts at 150 
feet per minute cutting speed with coarse feeds 
removing about 4-1/2 pounds of chips per 
minute. 


Such delivery of brute power without sacrifice 
to life-long precision is typical of Bardons & 
Oliver Turret Lathes. Crowd them for years — 


yet they still produce accurately. Bardons & 
Oliver Turret Lathes take maximum advantage 
of the fast production possibilities in carbide 
cutting tools because they were designed to 
deliver and stand up under just such rugged 
requirements. 


Do you have a difficult machining problem? 
A high cost problem? Investigate the Bardons 
& Oliver Turret Lathes. Send us a blue print or 
sample of work and let our tool engineers 
recommend equipment and tooling. 


BARDONS & OLIVER. Enc. 


1133 WEST 9TH STREET CLEVELAND 13, OHIO 
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INSIST ON 


In the flexible shaft line durability counts—and Haskins Flexible 
Shaft Machines are durable. 


These portable tools will stand continuous hour after hour use— 
three shifts a day—seven days a week. They'll turn out more work 
—better work—faster and easier, with longer trouble-free oper- 
ation. For grinding, sanding, rotary filing, wire brushing, buffing or 
polishing—use Haskins machines—use them hard. They won't let 
you down! Send for details. 


R. G. HASKINS COMPANY 


617 S. CALIFORNIA AVE s CHICAGO 12, ILLINOIS 


FLEXIBLE SHAFT EQUIPMENT 
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DURABILITY 


HS-7 
1 H.P, Multi-speed 
countershaft unit. 
975 to 3100 RPM. 
Three wheel heavy 
duty truck. 360° 
motor swivel. _. 





Originators and pioneer builders 
of allsteel welded presses 


MARK 





25 years experience in building» 
oY -344-) ao} a-3-1-1-7-) 


if 





better 
presses 





Bin SERS, LR EA ASR 


The design and construction advantages you find 
n Verson Allsteel Presses are the accumulated re- 
ults of 25 years’ experience concentrated on 
building better presses. Beginning with the basic 
tructure, Verson originated allsteel welded press 
kame construction and has, through the years, 
lemonstrated its advantages—time after time. 





It is a proven fact that Verson welded frame 
onstruction has greater strength and resistance to 
leflection because of the greater tensile strength 
nd the higher modulus of elasticity of steel plate. 





pteel plate is a homogeneous material, free of 
lefects. In Verson allsteel frame construction the 
metal can be placed where strength is needed. 
boxtype construction with inner load-carrying 
late heavier than outer plate, achieves maximum 
trength and rigidity. 


If your plans for better equipment include 
presses—remember: it takes experience to build 
better presses — 

Verson has it available for you. 








POWER PRESSES « FORGING PRESSES e 
CLUTCHES « DIE CUSHIONS e« HYDRAULIC PRESSES « PRESS BRAKES 











Send for this 
New Special-Purposé 
Drill Folder 


Shows and describes many 
MORSE Special-Purpose 
Drills. Brings you up to 
date. And if you don’t see ~ 
what you need—ask for it! 
MORSE HAS IT! 
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.-. but MORSE 
found the way to Drill it 


without Striking a Spark 


DEADLY PROBLEM was this one! But 
Morse... drawing on the lengthiest drill ex- 
perience in the world... developed a special 
non-sparking drill of phosphor bronze that 
pulls the dreaded teeth of T.N.T—at least as 


far as drillers are concerned. 





Now this follows: No matter what you drill 

... asbestos, T.N.T., steel or zylonite .. . there 

is one Morse Drill (of the right type, metal, 
diameter, length and twist cut) that will do your job 


better than any other. Are you using it now? Ask your In- 





dustrial Supply Distributor for a Morse recommendation. 


The Original Manufacturer of Twist Drills 


NEW YORK STORE: 130 LAFAYETTE ST. @ CHICAGO STORE: 570 WEST RANDOLPH ST. @ SAN FRANCISCO STORE: 1180 FOLSOM ST. 
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SPEED-UP THE TOOL-UP! 


With Vapocarb-Hump Hardening 
and Homo Tempering Methods 





Just as machining is accurate, so heat- 
treatment becomes accurate when a skilled 
heat-treater uses the Vapocarb-Hump and 
Homo Methods. Here are two suggestions: 


1. Harden all tools (except high-speed 
steel) by the Vapocarb-Hump Method. It 
prevents scale and decarb, heats as di- 
rected, and records as it goes along. It 
enables the heat-treater to harden for 
longest tool life. 


2. The second suggestion is to temper 






NI LEEDS & NORTHRUP COMPANY, 4921 STENTON AVE., PHILA. 44, PA. 
es ‘atom . = 
Ee LEEDS & NORTHRUP 





ae 


Distinguished sterling silverware © 
has for years been made by Samuel ~ 
Kirk & Son, Baltimore, with the ~ 


help of dies which are Vapocarb- 
Hump hardened and Homo tem- 
pered. Advantages to Kirk are: 
Engraved surfaces are protected 
against scale and pits. 

Uniform heat at correct rate, min- 
imizes distortion of deeply-hardened 
tools. 

Certainty of results protects the 
large investment in toolmaker time. 


all tools by the Homo Method. It uses 
electrically-heated air, under forced circu- 
lation, as the heating medium, to relieve 
stresses uniformly from all sides; gives 
automatic control of the accurate heating 
which tempers the tool to its job. 


An L&N engineer will be glad to give 
details about these methods, or will send 
catalogs, as you prefer. He can probably 
arrange for you to talk to someone who is 
using the methods on problems like yours. 





MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jrl Ad T-620(28) 
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Unique Press Operations Produce the Three-Piece Bumpers 

from Low-Alloy High-Tensile Steel as Described Here — 

A Future Article will Deal with the Automatic Polishing 
and Electroplating of These Bumpers 


_ By CHARLES O. HERB 


flat narrow bars of spring steel which pro- 

vided a meager amount of protection on 
early cars to the wide and deep bumpers of the 
1946 automobiles, which combine greatly increased 
strength with pleasing appearance. The difference 
in bumper design is about as great as the difference 
between the “Merry Oldsmobile” of the early 1900’s 


A UTOMOBILE bumpers have evolved from the 


and the latest models of the Oldsmobile Division. 
The latest models are provided with three-piece 
“wrap-around” bumpers which extend from the 
front or rear of the car and along the sides of the 
fenders. The rear bumpers fit into recesses in the 
fenders, with the outer surface of the bumpers 
flush with the fender side walls. 

Previous to the adoption of the present models 














Fig. 1. View of the Pre- 
forming Die in which 
the Sheet-steel Blanks 
are Shaped to Approxi- 
mate Outline of Two 
Rear Bumper Sections 





Fig. 2. View of the Pre- 
forming Die Shown in 
Fig. 1, with the Punch 
at the Lower End of 





Its Stroke 


the bumpers made for Oldsmobiles, as well as for 
other cars, were of one-piece construction, and 
were produced by hot-forming. In 1940, the engi- 
neering department designed bumpers that were 
entirely different in contour and cross-section. The 
manufacturing division informed the engineering 
department that hot-forming of such bumpers 
would be too expensive, because of the difficulty of 
holding them to the specified contour and the ex- 
cessive amount of polishing and metal finishing 
that would be necessary to eliminate surface im- 
perfections resulting from the hot-forming. Ex- 
periments were then conducted in cold-forming 
these bumper bars from a cold-rolled, -low-alloy, 





high-tensile steel. It was learned that this method 
of bumper manufacture would effect considerable 
savings over hot-forming, inasmuch as the polish- 
ing and finishing of cold-rolled material is consid- 
erably less costly than the finishing and polishing 
of hot-formed material. 

As a result of this investigation, cold-formed 
bumpers made from cold-rolled, low-alloy, high- 
tensile steel were adopted for the rear end of the 
1941 Oldsmobiles. The following year, bumpers of 
this type were adopted for both front and rear, and 
this practice was followed up to the beginning of 
the war, when automobile production was stopped. 

One of the important reconversion vrojects of 











the Oldsmobile Division has been the development 
and installation of equipment for producing cold- 
formed bumpers. Large presses have been fitted 
with dies for making the curved bumper parts by 
the methods to be described in this article. A sep- 
arate’ automatic polishing and electroplating de- 
partment has been set up. 

The first operation in the press shop is to cut the 
steel blanks to a developed outline that will result 
in a bumper of the exact shape desired without the 
necessity of removing much excess stock. As two 
opposite curved bumper ends are produced in one 
piece during the preliminary press operations, the 
blank sheet is long enough to provide for two 


bumper sections, with excess material in the center 
of the blank which is utilized for :ocating purposes 
in the dies. 

In the following, the operations performed in 
producing the curved sections of rear bumpers will 
be described. The procedure in producing the curved 
sections of front bumpers, however, is practically 
the same. For the blanking operation, use is made 
of a sectional die on the press bed. There is a cor- 
responding sectional punch construction on the ram 
with a flat spring-backed stripper pad on the in- 
side that closely follows the outline of the punch 
shearing edges. This stripper pad extends the 
entire length of the punch. 


Fig. 3. View of the Pre- 
forming Die after the 
Operation, with the 
Punch Raised to Show 
the Appearance of the 
Pre-formed Double 
Bumper Section 








Fig. 4. View of the 
Drawing Dies on Oppo- 
site Side of the Press 
in which the Bumper 
Blanks are Pre-formed 











Simultaneously with the blanking, an elongated 
hole is pierced in the center of the blank for locat- 
ing purposes in succeeding operations. This hole 


is somewhat larger in diameter in the center than 
the width of the elongated portions or slots on each 
side. Small circular holes for locating purposes are 
also pierced in the blank about midway between 
the center and each end. 

After the blanking operation, the steel sheet is 
pre-formed in a Bliss 750-ton single-action press by 


employing the die set seen in Fig. 1. The blank is 
located lengthwise and sidewise by two small pins 
which project upward from the die member. These 
pins are more clearly seen in Fig. 8. When the 
press ram descends into the positicn seen in Fig. 2, 
the blank is bent to the rough outline of the fin- 
ished bumper, but the steel sheet remains flat in 
cross-section. The appearance of the blank at the 
end of this operation is as illustrated in Fig. 3. 








Fig. 5. Trimming Press 
with Dies Open to Show 
Arrangement of Work 
Locating Blocks on 
Lower Die and the Sec- 
tional Punch Members 


The same press is fitted with a second set of dies 
on the opposite side which perform the first draw- 
ing operation. These dies are seen in Fig. 4. For 
this operation, the work is located from the elon- 
gated hole in the center of the bumper, which is 
seated over two pins in the center of the die. When 
the ram comes down, a blank-holder which extends 
completely around the punch first grips the sheet 
by pressing it down firmly on a pressure pad. The 
latter runs along both sides of the stationary bot- 
tom die, which is actually the punch, since the die 
cavity is in the member attached to the ram. As 
the ram continues its downward movement, the 
blank-holder, bumper material, and pressure pad 
go down together. The stock is gradually pulled 
from between the blank-holder and the pressure 
pad as the upper die member comes down over the 
lower die. The action of the blank-holder and 
pressure pad is such that the bumper parts are 


Fig. 6. Punch and Die 
Equipment Employed 
for Turning down the 
Flange which Extends 
around the Double 
Bumper Stamping 

















Fig. 7. Equipment Em- 
ployed for Cutting the 
Two Bumper Sections 
apart after They have 
been Completely Formed 
as a Single Stamping 


formed without the development of wrinkles. The 
blank-holder is spring-backed. By the use of two 
dies on one press, two pre-formed and drawn 
bumper ends are obtained with each stroke of the 
machine. 

After drawing, the excess stock is trimmed from 
the flange, which extends all around the bumper 
stamping. This is done on a Bliss 350-ton press 
equipped with the die illustrated in Fig. 5. The 
bumpers are located in this die by means of rounded 


steel blocks welded to the die, the inside edges of 
the bumper being registered against these blocks. 
There is a stripper in the ram die member which 
recedes into the punch during trimming, so as to 


expose the cutting edges. The stripper is spring- 
backed. The punch is constructed from several 
sections in which shearing edges are incorporated. 

The next step after trimming is to start the 
formation of turned-under flanges on the bumpers. 


Fig. 8. Another View of 
the Horning Press Shown 
in Fig. 7 at End of 
Bumper Parting Opera- 
tion. The Die Construc- 
tion is Clearly Shown 





In order to accomplish this, the turned-outward 
flanges previously formed must first be bent down. 
This is done on a press provided with the internal 
or punch members on the bed ané the external or 
die members on the ram, as illustrated in Fig. 6. 
When the ram descends, the turned-outward flanges 
are bent straight down all around the bumper sec- 
tions. There is a stripper in the center of the ram 
die. 

The next operation consists of cutting the two 
bumper sections apart. This is accomplished on a 
press arranged as shown in Fig. 7. The bumpers 
are self-stripping. This will be apparent in Fig. 8, 
which shows one bumper section having been re- 
moved from the set-up and the second bumper still 
in place. 

Four separate operations are next performed on 
one machine, which is provided with four sets of 
double dies, so that eight bumper sections are 





actually worked upon with each stroke of the press 
ram. The first operation on this press, which is 
shown in the heading illustration, consists of pier- 
cing and flanging a jack-hole through the inner end 
of two bumper sections. This is done with the die 
set shown in Fig. 9. The jack-hole is about 1 1/4 
inches in diameter and has a flange on the inside. 

The second operation on this press, which is per- 


formed with the die set illustrated in Fig. 10, con- 
sists of curling the bumper section along the inner 
end. This end of each bumper is located by slip- 
ping it over a pin on the die. 

The third operation, for which the die set illus- 
trated in Fig. 11 is employed, consists of flanging 
the nose end of the bumper for a distance of 3 or 


—— 





Fig. 9. (Left) Punch and 
Die Equipment Employed 
for Piercing a Square 
Jack-hole in the Inner End 
of Two Bumper Sections 
and for Simultaneously 
Forming a Flange around 
Inside of Hole 


Fig. 10. (Below) Curling 
the Inner Ends of Two 
Bumper Sections with 
These Ends of the Parts 
Accurately Located over 


Pins 


4 inches from the end. Finally, the fourth die trims 7 
the inner end of two bumper sections and pierces} 
small holes in the ends. This operation is performed = 
with the die shown in Fig. 12. Piercing is per-7 
formed by slides on the die base, which are actu-7 
ated by a wedge-shaped block on the press ram, 

The next operation completes the formation of) 
the turned-under flanges which extend the full” 
length of the bumper sections. Four dies are pro-7 
vided so that one flange can be formed simultane-7 
ously on four bumper parts. To accomplish this” 
operation, it is necessary for each bumper part to” 
be placed in two dies. The first die bends the flange” 
along one side, the flange along the opposite side7 
being bent subsequently by the second die. 











Fig. 11. (Right) Flan- 
ging the Nose End of Two 
Bumper Parts for a Dis- 
tance of 3 or 4 Inches 
from the Bumper End 


Fig. 12. (Below) Final 
Operation on the Four- 
die Press, which Consists 
of Trimming and Piercing 
the Inner End of Two 
Bumper Parts 











Fig. 13. (Below) Die 
Set-up Employed for 
Bending under the Bum- 
per Edges to Complete 
the Cross-sectional 
Shape. Each Bumper 
Part Must be Placed in 
Two Dies to Complete 
the Operation 














Fig. 15. (Right) View of 
the Rear Bumper Center 
Section Embossing Die 
with the Work Removed 
to Illustrate the Die 
Construction Clearly 











Fig. 14. (Left) Emboss- 
ing the Name “Oldsmo- 
bile” on the Center Sec- 
tion of Rear Bumpers 
after Electroplating. 
Two Holes are being 
Pierced Simultaneously 


Fig. 16. (Left) Punch 
and Die Employed for 
Embossing Decorative 
Grooves in the Front 
Bumper Center Sections 





























Fig. 17. (Right) Another 
View of the Die Set 
Shown in Fig. 16, with 

‘the Work Removed to 
Show the Design of the 

Embossing Die and the 

Arrangement of Pins for 

Locating the Work 


Each die is cut away around the bottom to en- 
able the work to be removed from the die after the 
flange has been formed. For this operation, the die 
members on the press bed consist of forms cor- 
responding to the outline of the bumpers, on which 
the bumpers fit snugly. When the punch comes 
down, the flange on the upper side of each bumper 
part is tucked under a ledge on the form. 

Up to this point in the operations, there is always 
some spring-back in the bumper parts, but blank- 
holders on the presses insure proper seating of the 
work. Blank-holders are also used on the flange- 
forming operations, but when the flanges have been 


When Coolants Should be 


EST results are usually obtained in machining 

with carbides by cutting dry, according to 
Fred W. Lucht, development engineer of Carboloy 
Company, Inc. However, coolants may be required 
on certain jobs when it is necessary to maintain a 
high degree of dimensional accuracy, in order to 
avoid distortion of the work-piece. In such cases, 
the use of a solution consisting of 1 part of soluble 
oil to 30 or 40 parts of water is recommended. This 
variation in the proportion of water to oil is pre- 
scribed because of the differences in the hardness 
of water in various sections of the country. With 
the 30 or 40 to 1 mixture, the ways of machine tools 
remain free from rust. 

Coolants should be supplied in large quantities 
for carbide cutting operations—never in dribbles. 
A copious flow of the coolant should be directed 
toward the cut underneath the tool or at the cut 
from the side of the tool where the chip flow has 
the least tendency to interrupt the flow of the 


formed, the cross-section of the bumper is such 
that there can be no spring-back. 

Fig. 14 shows the set of dies used for embossing 
the name “Oldsmobile” on the top of the center 
section of the rear bumpers, two holes being pierced 
at the same time. It will be observed that this sec- 
tion has a recess large enough to receive the auto- 
mobile license plate. A close-up view of the punch 
and die with the work removed is seen in Fig. 15. 
Fig. 16 shows the punch and die employed for em- 
bossing a series of decorative grooves on the center 
section of the front bumpers, while Fig. 17 illus- 
trates the simple die-block used for this operation. 


Used with Carbide Tools 


cutting fluid. An intermittent flow of coolant, 
whether caused by an inadequate amount of cool- 
ant, an “umbrella” action of the chip, or any other 
reason, tends to reduce tool life. The soluble oil 
solution has given good results on all types of car- 
bide machining with the exception of gun drilling. 
The cutting fluids normally used in gun drilling 
also give the longest tool life when carbide drills 
are employed. 


* * o* 


American Standards Catalogue Available 


A new catalogue of American Standards, listing 
845 standards in the mechanical, electrical, trans- 
portation, building, textile, and other fields, has 
been made available by the American Standards 
Association, 70 E. 45th St., New York 17, N. Y., 
and will be sent free of charge to anyone interested. 





Cemented 





HILE cemented carbides are mostly known 
V) V) in the mechanical industries for their 
metal-cutting characteristics, it is of in- 
terest to note that carbides made their initial ap- 
pearance in Germany as a material for dies used 
in the drawing of tungsten wire. It was not until 
later that they came into wide use as cutting tool 
metals. The applications of carbides in the metal- 
working field, apart from their use as cutting tools, 
are today many and varied. They are also used to 
an ever increasing extent for various purposes in 
industrial fields removed from metal-working. In 
the present article, a number of typical and econom- 
ical carbide applications of a non-cutting-tool char- 
acter are reviewed. The examples cited may sug- 
gest their use for many other purposes. 


The Use of Carbides for Wire and Rod Dies 


Carbide dies for the drawing of round wire are 
now generally considered standard equipment 
throughout the wire industry. The smallest steel 
wire being drawn through carbide dies at present 
is believed to be 0.005 inch in diameter. Copper 
and bronze wire down to 0.062 inch in diameter is 
being drawn in such dies, and tungsten wire as fine 
as 0.006 inch is regularly produced with carbide 
dies. Production records show that carbide dies 
outlast the formerly used conventional steel dies at 
least 20 to 1 for ordinary wire drawing. They also 
insure greater uniformity of product and a better 
finish. 

Bars and rods up to 2 inches in diameter, and 
even larger, are also being drawn in carbide dies. 
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Tubing—including extremely tough cupro-nickel 
and aluminum-bronze condenser tubing—is being 
economically drawn in dies ranging up to 4 1/2 
inches in diameter. Steel dies generally have a very 
short life in this type of service. 


Use of Cemented Carbide for 
Deep-Drawing Dies 


Carbon steel, stainless steel, and non-ferrous 
metals are being deep-drawn in carbide dies that 
frequently have a life of from twenty to one hun- 
dred times that of comparable steel dies. The car- 
bide dies used at present have inside diameters up 
to 13 1/2 inches; sheet steel up to 3/32 inch thick 
is being regularly drawn. 

The experience of one large producer of high- 
pressure gas cylinders will indicate the advantages 
obtained through the use of carbide drawing dies. 
This company estimates that more than 4,000,000 
distinct deep-drawing operations are performed in 
its plant each year. At present 95 per cent of all 
the sheet-metal drawing—covering a wide range 
of thicknesses in a variety of metals—is being per- 
formed with Carboloy dies. Neither the operation 
of the presses nor the lubricant had to be changed 
when shifting from steel to carbide dies. Some 


alterations were made in the die size, but no change 
was necessary in the basic die design. 

It is said that the use of carbide dies on a large 
scale has reduced scrap by 50 per cent in this plant. 
It has also increased the number of pieces passing 
inspection by 30 per cent, and it has materially 
improved the product by eliminating surface de- 
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fects in the finished drawn parts. Conventional 
steel dies needed repolishing after an average of 
2500. draws. Carbide dies do not require such at- 
tention until after performing about 10,000 com- 
parable operations. 

In the field of forming also, carbide dies have 
proved their value. A plant on the West Coast 
engaged in the manufacture of stainless-steel 
sleeves for airplane exhaust systems reports the 
following experience. A stainless-steel blank, 0.063 
inch thick and 9 inches in diameter, is cupped and 
then drawn through three Carboloy dies to produce 
a sleeve 2 3/8 inches outside diameter. There is 
no reduction in the wall thickness during the oper- 
ations. Various types of steel dies were tried, but 
none produced more than from 500 to 1000 pieces 
before reconditioning was required. Carbide dies 
regularly turn out between 5000 and 10,000 sleeves 
to the required finish and tolerances before they 
need to be refinished. 


The Use of Carbides for Punches and Dies 


Carbide punches and dies for stamping, swaging, 
and sizing comparatively small parts are beginning 
to be extensively used. In the plant of a manu- 
facturer of calculators and other business ma- 
chines, carbides in the form of small die inserts of 
varying shapes are applied for producing large 
numbers of small parts. For example, in punching 
holes in small steel hinges, two solid Carboloy pins 
or cylinders and two Carboloy bushings are em- 
ployed, as indicated in Fig. 1. The cylinders are 
mounted in hardened steel punch bodies and fast- 
ened in the upper die-block. The bushings are 
mounted in the lower die-block. Two steel pins are 
used for lining up the two die-blocks. 

With steel punches and dies, the entire die had 
to be taken down and rebuilt after 25,000 opera- 
tions. Since the carbide punch and die were in- 
stalled, several years ago, more than 1,000,000 
hinges have been punched. Neither punches nor 
dies have yet exhibited appreciable signs of wear. 
It is safe to say that, on an average, the life of 
carbides used for this purpose is more than forty 
times that of steel. 

In the manufacture of stator laminations for 
electric motors, carbide punches and dies are ad- 
vantageously employed. In one West Coast plant, 
laminations are punched out from sheet steel con- 
taining 0.12 per cent carbon and 2.5 per cent sili- 
con. The annealing of the steel prior to punching 
produces a scale which, although it has valuable 
insulating properties, materially increases the 
abrasiveness of the stock. The carbide dies used 
for this operation are made in two halves, clamped 
together, as shown in Fig. 2. This construction 


Other Purposes than Cutting Tools 


permits quick disassembly for sharpening. The 
carbide punch is concaved on the end toward the 
center, which tends to draw the cuttings toward 
the center and thus clear the end of the die. 

Regular steel dies and punches produced 46,000 
punchings before resharpening. Carboloy punches 
and dies have produced as many as 2,304,000 pieces 
between sharpenings. Perhaps even more important 
in punching stator laminations is the fact that al- 
though steel dies invariably left a large burr 
around the edges of the notches, carbide punches 
and dies produce laminations entirely free from 
objectionable burrs. It is said that such burrs, when 
present, make the laminations difficult to stack and 
may even cause excessive loss of current in the 
finished motor. 


Cemented Carbide Applications in the 
Forge Shop and Foundry 


Cold-forging with carbide dies has promising 
possibilities, judging from the results obtained in 
the cold-nosing of 75-, 90-, and 105-millimeter 
shells during the war. The application of carbide 
dies reduced the die cost by 80 per cent. It also 
reduced maintenance costs and decreased the 
“down” time of the presses, since the carbide dies 


Fig. 1. Solid Carboloy Pins or Cylinders and 

Bushings Used for Punching Holes in Small 

Steel Hinges. More Than 1,000,000 Hinges 

have been Punched without Either the Punches 
or the Dies Showing Signs of Wear 
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outlasted similar steel dies forty times. The use of 
carbide dies did not require any change in the ac- 
cepted cold-nosing practice, although slightly more 
care was exercised in lining up the dies as an added 
protection to the carbide metal. The carbide die 
showed no tendency to wear or gall. 

The wear resisting properties of carbide are also 
being put to use in foundries. One foundry had 
trouble with its aluminum core-bexes wearing out 
too rapidly. These boxes are made in halves and 
held together by clamps. They are filled with coarse 
sand and rubbed over a bench top to smooth off the 
bottom. Since the benches are covered with abra- 
sive coarse sand, the life of the core-boxes aver- 
aged only 1500 cores before they either had to be 


' scrapped or completely overhauled. Carbide rings, 


originally intended for use as fish-rod guide rings, 
were attached by the foundry to the core-box bot- 
toms, as indicated in Fig. 3. The rings then took 
the brunt of the wearing action. These wear- 
proofed boxes produced more than 9000 cores each 
before any repairs became necessary. The use of 
rectangular carbide blanks rather than rings would 
probably be more suitable for this application. 
Another foundry where large numbers of alu- 
minum ingots and castings are produced experi- 
enced difficulty with the valves employed to regulate 
the flow of molten aluminum from the ladle. Molten 
aluminum is so corrosive and erosive that it soon 
renders useless valves made from either refrac- 
tories or from conventional metallic alloys. Carbide 


valves were installed for this purpose. At the latest 
report they had lasted 150 times as long as the best 
valves previously available. 


Application of Carbides in Machine 
Tool Construction 


There are numerous instances where carbides in 
the form of ways, pins, and other shapes, have been 
applied to machine tools to lessen the effect of wear. 
Cemented-carbide sleeve bearings and ball bearings 
have also been tried out on an experimental basis, 
Carbide balls are now being used to support the 
heavy moving tables on such machines as large 
planers and grinders. Here both high compressive 
strength and abrasion resistance are required, since 
the supporting balls not only carry heavy loads, 
but are constantly exposed to extreme wear caused 
by metal dust and chips and the abrasive powder 
from grinding wheels, thereby destroying the accu- 
racy of the machine. In all cases so far reported, 
carbide balls have stood up far longer than the 
hardest steel balls. 

Although the use of solid carbide bearings has 
not yet reached the commercial stage, experimental 
results have so far been promising. For example, 
sleeve type bearings made from solid cemented car- 
bide, running against solid cemented carbide, have 
been installed in place of standard ball bearings in 
several Dumore toolpost grinders in the Carboloy 
plant. These Dumore grinders, using diamond 
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ing Punches and Dies of Cemented Car- q 
“bide have Produced 2,304,000 Pieces 
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wheels, are employed for grinding the internal and 
external surfaces of carbide die nibs. The wheel 

pressures are several times greater than those used 

with ordinary abrasive wheels for steel grinding. 

This’ throws an overload on the standard ball bear- 

ings of the Dumore spindle; the overloaded steel 

ball bearings ran accurately for about a week, and 

then began to show signs of wear. 

An experimental set of Carboloy cemented- 
carbide combination thrust and radial load sleeve 
bearings with conical bearing surfaces was made 
up and installed at each end of the shaft in several 
Dumore grinders, the inner halves of the bearings 
being attached to the shaft by Woodruff keys, as 
indicated in Fig. 4. The conical bearing surfaces 
take the bearing load, while the cylindrical portions 
of the bearings may have a running clearance of 
from 0.0005 to 0.0008 inch. A mixture of kerosene 
and colloidal graphite is used as a lubricant. These 
carbide-to-carbide bearings have been in use for 
more than two years on two eight-hour shifts per 
day. About 0.000004 inch wear has occurred in 
that time. 

An excellent example of how comparatively 
small amounts of cemented carbide, correctly ap- 
plied, can effect over-all savings in a mass produc- 
tion operation is afforded by the use of small car- 
bide pins in place of the ordinary steel pins for- 
merly employed for mounting knurling tools in 
their holders. This application was made in a plant 
in the East. This apparently insignificant change 
virtually eliminated tool maintenance on the knurl- 
ing operation, and increased the tool life at least 
100 times. 

In operation, the knurl is mounted on the cross- 
slide of a lathe, and is forced into the steel work- 
piece about 1/32 inch. The lathe spindle is started, 
and the knurling tool is fed 4 inches across the face 
of the work with an in-feed of 0.024 inch per rev- 
olution. This method of starting the knur]l requires 
such high instantaneous pressure that, although 
the pins formerly were made from drill rod, high- 
speed steel, and alloy steel, they lasted, on an aver- 
age, less than a day. The knur! rolls picked up 
steel from the pins so badly that the rolls jammed, 
sometimes ruining both tool and work-piece before 
the machine could be stopped. One operator’s full 
oo was required to repair the damaged knurling 

ools. 

When solid Carboloy boring bit blanks were used 
in place of the steel pins, the trouble disappeared. 
The first carbide pins installed have run in steady 
service for more than three months without re- 
placement, the life so far having been over 100 
times the best of the previously used alloy-steel 
pins. . 

In addition to the applications in the metal- 
working industry described in the foregoing, 








Fig. 4. Experimental Sleeve Type Bearings 
Made of Solid Cemented Carbide Run against 
Solid Cemented Carbide. Tested in a Toolpost 
Grinder, These Bearings have Outlasted Con- 
ventional Steel Ball Bearings Many Times 


cemented carbides have found extensive use in 
machine design in industries outside of that field. 
These applications were somewhat restricted dur- 
ing the war period. Although the output of car- 
bides increased greatly during the war years, while 
the cost of fabricated carbide products was drastic- 
ally reduced at the same time, it is only within 
recent months that cemented carbide has been 
available in large quantities for more general uses. 
Its application in the industries in general, how- 
ever, appear to be fully as great as in the metal- 
working field, if not greater. In the following are 
given a number of examples from various fields of 
industry which will indicate that carbides may be 
regarded as engineering materials in general, and 
not only as cutting-tool metals. 


Applications in the Textile Industry 


One would scarcely expect that the hardest of 
metals would be used in the manufacture of the 
soft materials of the textile industry. It is a fact, 
however, that certain soft materials, when moving 
rapidly over a surface, produce severe localized 
wear even on hardened steel parts. This condition 
is frequently met with in the textile industry. For 
instance, when rayon thread is passed through 
guides at a fairly high rate of speed, the guide 
rings, as originally made from hardened steel or 
chromium-plated steel, wear rapidly and must be 











replaced frequently. Experiments made up to the 
present indicate that carbide rings of identical de- 
signs may replace the conventional! rings and out- 
last them by more than 50 to 1. 

Another example in the textile industry is the 
cutting and sewing of camouflage netting. In doing 
this work during the war period, difficulty was ex- 
perienced in keeping the small knives of the sew- 
ing machines sharp enough to cut the netting, 
which is made from a tough, highly abrasive fabric, 
and which is made even more abrasive by a chem- 
ical fireproofing treatment. The tool-steel sewing 
machine knives used originally wore away rapidly 
and seriously hampered production. Knives of 
identical size and shape made from solid Carboloy 
were then fitted into the machines, and they func- 
tioned continually for days before a slight dullness 
became noticeable. When dull, the carbide knives 
were removed, resharpened, and reinstalled in a 
few minutes. 


An Application to Office Equipment 


Carbides are also finding a place in the manu- 
facture of certain office equipment to guard against 
the extreme wear caused by another comparatively 
soft material—paper. In a tabulating machine 
printer, paper cards have to pass by a so-called 
“throat block,” the function of which is to permit 





Fig. 5. Carboloy Wire Guides (Not Shown) 
and Coating Dies are Advantageously 
Used in the Coating of Welding Rod 


the passage into the machine of only one card at a 
time. When the throat block has worn 0.003 inch, 
it admits more than one card at a time, and the 
operation of the machine must be interrupted unti] 
the block has been adjusted sufficiently to compen- 
sate for the wear. After a few such adjustments, 
it is necessary to replace the block. The hardened 
steel blocks originally used lasted, on an average, 
about thirty days before replacement. A carbide- 
tipped block was then tried. When last reported, 
the Carboloy block had required no adjustment for 
six months, nor had it shown any detectable signs 
of wear. 


Use of Carbides in Manufacturing Coated 
Welding Rod 


Experience indicates that wherever any abrasive 
material is involved, carbides can be used to ad- 
vantage to prevent excessive wear. In the manu- 
facture of coated welding rod, for example, a highly 
abrasive material is used for the coating, which 
serves as a flux for the molten metal during the 
welding operation. The coating material is applied 
to the rod by drawing the rod through a die. 

According to a report received from one manu- 
facturer, the original rod guides and coating dies 
having a Rockwell C 64 hardness lasted for about 
two weeks under average working conditions. As 
indicated in Fig. 5, Carboloy guides and dies were 
installed. At the time of the last report, these car- 
bide parts had been in use twenty-four hours a day 
for seven weeks, with practically no signs of wear. 
Based on the first seven weeks’ performance, it is 
estimated that the life of the dies and guides will 
be something like forty weeks. Continuous pro- 
duction of coated welding rod and greater uniform- 
ity of the coating are the two main benefits derived 
from this application of carbide. 


Applications in the Food and 
Refrigeration Fields 


In the dehydration of fruit juices and milk, the 
erosive and metal corroding liquids are sprayed 
through nozzles which originally were made of 
stainless steel, hardened tool steel, or chromium- 
plated hard brass. The use of carbide metal for 
the spray nozzles shown in Fig. 6 is said to have 
increased the life of the nozzles a hundredfold. 
Contamination of the food is also avoided due to 
the ability of cemented carbides to resist corrosion. 
Carbide nozzles are also being used effectively in 
the medical field in the preparation of blood plasma. 

In refrigeration machinery, excessive wear of 
certain parts may be caused by ordinary operating 
conditions, added to the erosive effects of such ma- 
terials as ammonia. One manufacturer claims that 
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Fig. 6. Carbide Spray 
Nozzle Inserts for Use 
in the Food Industries. 
The Use of Carbide 
Metal Greatly Reduced 
Wear of the Nozzles 


the life of high-pressure and low-pressure float 
valves has been increased six times by the use of 
carbide inserts for the valve seats. 


Applications in the Oil and Paint 
and Telegraph Fields 


A combination of wear and erosion caused by 
the flow of liquids containing abrasive particles has 
been encountered in hydraulic oil pumps. One such 
pump was designed to handle 800 barrels of crude 
oil a day. Since the crude oil contained both sand 
and water, the wear of the valves was extraor- 
dinarily severe. Carbide balls and valve-seat in- 
serts were found to stand up longer than the gen- 
erally used metals, thus increasing the operating 
hours per week of the equipment. The ball of the 
valve is made from solid carbide. The valve seat 
is generally brazed to the base metal. 

The excessive wear of the nozzles used in spray 
painting, resulting from the erosive action of the 
pigment particles in the paint continually flowing 
over the metal surface, has been satisfactorily 
taken care of by the use of carbides. The carbide 
nozzles often show a comparative life expectancy 
over the best conventional types of as much as 50 
to1. They are particularly effective in such work 
as marking traffic lanes on highways and city 
streets. The paints best suited for such work con- 
tain high amounts of abrasive silica; hence, an 





Fig. 7. A File Made 
with Replaceable Car- 
bide Inserts for Cutting 
Hard Metals 








abrasion-resistant material is highly important in 
the nozzles. 

A manufacturer of guns used for spraying lac- 
quer reports that the valves formerly used in this 
equipment lasted a maximum of 800 hours. By 
replacing the steel valve needles and the nozzles 
with carbide parts of identical design, the service 
life of the guns was increased to as long as two 
years of almost constant twenty-four hours a day 
operation. 

In the telegraph communications field, electrical 
contacts made of Carboloy are reported to be giving 
materially better service in modern high-speed 
telegraph transmission than the formerly used 
metals such as silver, platinum, and a hard alloy 
of platinum and iridium. The high speeds at which 
modern telegraphic apparatus functions make the 
conventional metals fuse and oxidize. This neces- 
sitates cleaning or burnishing the contacts every 
day to prevent eventual freezing and a subsequent 
interruption of communications. Solid carbide con- 
tacts are self-cleaning, thereby greatly prolonging 
the active service life of the contacts. 


The Use of Carbides on Hand Tools 


In many cases, carbides are being applied to a 
varied line of hand tools in the form of tips, points, 
edges, etc. 
greatly. 


This has been found to reduce wear 
For instance, wire snips and shears for 








cutting soft aluminum sheets with work edges of 
Carboloy have been in limited use for a number of 
years with very good results. When handled prop- 
erly, such tools apparently retain their sharpness 
indefinitely without servicing. 

The conventional type of wire nippers was 
equipped with carbide inserts by a manufacturing 
company in the East for use in its own plant. The 
nippers were employed for the rapid cutting of 
various sizes of springs made from tempered music 
wire and ranging in diameter from 0.004 to 1/16 
inch, Ordinary steel pliers of the type formerly 
used for this operation required sharpening after 
an average of 27,000 cuts—that is, about every 
other day. 

The wire cutters were tipped by the user with 
four separate carbide inserts set into the jaws, the 
middle section of each jaw being made from steel. 
There is about 0.0015 inch clearance between the 
facing carbide inserts when the jaws are shut. 
Thus, when cutting wire, the hard carbide inserts 
never actually touch each other, and damage from 
the rubbing together of the carbide edges is pre- 
vented. As long as seven years ago, some two mil- 
lion cuts had been made with a pair of carbide 
nippers. No count has been kept since that time, 
but the same cutters are still in daily use. 

Other hand tools in which good use is made of 
the ability of cemented carbides to resist wear are 
such different types as paint scrapers and coal- 
cutters’ picks. The latter are tipped with sharp 
carbide points. The Disston organization is mak- 
ing files having replaceable cutting sections made 
from solid carbide, as indicated in Fig. 7. Brick- 
layers’ and masons’ tools edged with carbide to 
eliminate the cost and nuisance of continual sharp- 
ening are also on the market. One brick mason 
claims to have used a complete set of carbide-tipped 
tools, including brick trimmers, hammers, drills, 
and tile setters, for more than a month without any 
repairs. Formerly, it cost him about five dollars 
a week for tool maintenance. The use of carbides 


Fig. 8. An Automatic 
Floor Scraper Made by 
Mounting Four Carboloy 
Standard Cutting Tools 
in a Carrier Ring 


for masonry drills is now generally accepted 
practice. 

Carbide can also be applied to the necessary but 
tiresome job of keeping factory floors clean. At 
least one company has already availed itself of the 
abrasion resistance of carbides by devising a me- 
chanical floor scraper with a carbide cutter. This 
device, illustrated in Fig. 8, is used to automatically 
remove the extremely abrasive, embedded accumul- 
ations of dirt, oil, and chips from the concrete 
floors in aisles and around machinery. The actual 
scraping is done by four standard Carboloy lathe 
tools, mounted at the end of a hand truck. This 
automatic resurfacer has saved a great many man- 
hours formerly employed in removing gummy ac- 
cretions from the floor. 
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Successful Employment of Blind Veterans 


A totally blind war veteran is today performing 
a creditable job as a machine shop operator in the 
Buick automobile plant at Flint, Mich. Before the 
war he was a punch press operator at Buick. He 
is now operating two machines used in the making 
of selector control rods for gear-shift mechanisms. 
In the first operation, he slides a long selector con- 
trol rod into two slots in a small punch press, which 
first bends the rod and then punches a hole in it. 
The material is brought to him while he remains 
seated before the machine. The second operation, 
which he performs while standing, consists of 
assembling tiny rubber guards on the rods. The 
guards are first placed on a form and then stretched 
mechanically, so that the rods can be inserted into 
them. Here, again, the rods are brought to him and 
removed when the operation is completed. 

Blind veterans, when properly instructed, have 
been found capable of performing both inspection 
and machining operations in many plants through- 
out the country. 
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Speeds, Feeds, and Lubricants 


for Reaming 


PAPER dealing with the cutting action of 
eamers was presented before the recent 
semi-annual meeting of the American Society of 
Mechanical Engineers in Detroit by T. F. Githens, 
mechanical engineer of the Cleveland Twist Drill 
Co., Cleveland, Ohio. This paper was a complete 
treatise on the design and use of reamers, covering 
such subjects as point clearance, side clearance or 
relief, back taper, rake angles, and forms of flutes. 
It also covered methods of preventing chatter, 
reamer sharpening, and tolerances. One section of 
the paper covered speeds, feeds, and lubricants for 
reamers. The following paragraphs, which are ab- 
stracted from Mr. Githens’ paper, deal with these 
subjects. 

No definite rules can be given to cover the speeds 
and feeds that should be used in reaming. Several 
factors govern the choice of the correct feed and 
speed. The material to be reamed and the material 
of the reamer are perhaps the most important fac- 
tors. The finish desired in the hole and whether 
hand feed or machine feed is used govern the selec- 
tion of the proper feed. The type of lubricant used 
and whether the reamer is piloted or guided in any 
way also influence the decision. 

In general, reamers should be run at about one- 
half to two-thirds the speed of the corresponding 
drill. It is best to start the reamer somewhat slower 
than this and gradually increase the speed until the 
best condition is found. If the reamer is run at too 
low a speed, the production will suffer, while if run 
too fast, the reamer will become dull too soon. 
Somewhere between these two extremes is the 
proper speed, which will give a high productivity 
with a long reamer life. 

Feeds should be from two to three times the feed 
of the corresponding drill. The higher feed causes 
increased production and reduced tool wear. If too 
fine a feed is used, the reamer will be subjected to 
unnecessary wear. Too coarse a feed will produce 
feed marks in the hole. The desired finish must be 
balanced against the production per hour. 

Feeds are governed by the size of the reamer and 
the material reamed. A general rule is first to try 
a feed of 0.002 to 0.004 inch per revolution for 
reamers smaller than 1/8 inch in diameter; 0.004 
to 0.008 inch for reamers 1/8 to 1/4 inch in diam- 
eter; 0.008 to 0.014 for reamers 1/4 to 1/2 inch 
in diameter; 0.014 to 0.030 for reamers 1/2 to 1 
inch in diameter; and 0.030 to 0.050 for reamers 
larger than 1 inch in diameter. Alloy and hard 
steels should generally be reamed with the lighter 
feeds, while cast iron, brass, and aluminum are 
sometimes’reamed with the heavier feeds. Sug- 
gested speeds for high-speed steel reamers are 
given in the accompanying table. 

Lubricants have many functions, several of 
which are as follows: (1) To cool both the cutting 





edges of the tool and the work being machined. 
This can best be done by directing as large a volume 
of the coolant as possible on the cutting edges. On 
thin-walled work it often helps to allow a large 
volume of coolant to flow on and around the piece. 
(2) To lubricate the chips; this aids in chip clear- 
ance. (3) To improve the finish of the work. The 
selection and proper application of the lubricant 
will materially influence the machined finish. 

It is suggested that lubrication problems be re- 
ferred to a reputable manufacturer of cutting oils. 
The following list of lubricants for reaming holes 
in different materials should be used as suggestions 
only: 

1. Aluminum and its alloys: Soluble oil; kerosene 
and lard-oil compounds; light non-viscous neutral 
oil; kerosene and soluble-oil mixtures. 


Suggested Speeds for High-Speed Steel Reamers 














; Speed, 
Material Reamed Feet per Minute 

Aluminum and its alloys............-..+.; 130-200 
CT actin anes bees eden a ses ah eeereee 70-100 
Brass and bronze, ordinary........ wrtrry 130-200 
SE EP DOMINO... noc cer cccecsese ese 50—70 
oc sons oe sesedes sede cee 70-100 
NE 6. kacdcticleeneseveseeecumna 50-70 
I, MEI 6.0 ow Sine 04 sd bb's. we poate 20-30 
kiko 0 40.4 6.2,00000 0 50-60 
Magnesium and its alloys..............., 170-300 
ia a ao hee dae 66 bw eos 20-30 
Steel, machine (0.2 to 0.8 carbon).......... 50-70 
Steel, annealed (0.4 to 0.5 carbon)......... 40-50 
Sine, OE We NID 6 oo cin oc canccssccsun 30-40 
es dia ss Sa od kkk ae a oe 30—40 
ES sina ay pint a cho doses ori Ange wie wipes 4 OIE 30—50 
Steel, stainless, free-machining............ 40-50 
Pe EU, MADEN 6 aa 5 wis on bie a da ae'se 20-30 








2. Brass: Dry; soluble oil; kerosene and lard- 
oil compounds; light non-viscous neutral oil. 

3. Copper: Soluble oil; winter-strained lard oil; 
oleic-acid compounds. 

4, Cast iron: Dry, or with a jet of compressed 
air as a cooling medium. 

5. Malleable iron: Soluble oil; non-viscous neu- 
tral oil. 

6. Monel metal: Soluble oil; sulphurized mineral 
oil. 

7. Steel, ordinary: Soluble oil; sulphurized oil; 
high extreme-pressure value mineral oil. 

8. Steel, very hard and refractory: Soluble oil; 
sulphurized oil; turpentine. 

9. Steel, stainless: Soluble oil; sulphurized min- 
eral oil. 

10. Wrought iron: Soluble oil; sulphurized oil; 
high animal-oil content mineral-oi]l compound. 


* * * 


There is real danger that increases in the money 
wage, brought about by coercion and without re- 
gard for productive efficiency, will defeat our 
objectives of high-level, post-war employment, 
widely distributed purchasing power, an economy 
of plenty, and a stable society.—Louwis Ruthenburg 
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mechanical, pneumatic, electrical, hydraulic, 
or the more recently developed electronic 
methods of power control and transmission. Each 
of these methods has a definite field of application 
in industry. Mechanical and electrical methods are 
used widely in equipment where it is convenient to 
locate the source of power and its control close to 
the work being done. Hydraulic, pneumatic, and 
electronic controls have the advantage of flexibility 
in the location of the control equipment; and hy- 
draulic means have the added advantage that the 
amount of power transmitted is almost unlimited. 
Some of the other features of hydraulic power 
are: (1) Simplicity in design; (2) extreme 
flexibility of location; (3) adaptability to com- 
pletely automatic operation to control a sequence 
of operations; (4) extreme accuracy of control; 
(5) wide variety of speeds and pressures; (6) re- 
duction of wear on moving parts by (a) resiliency 
of operation, which minimizes shock loads; 
(b) automatic release of-pressure at overload; 
(c) absence of vibration; and (7) economical 
operation. 
The development of automatic machines, the de- 
sire for labor-saving devices, streamlining, the 


sh design engineer can choose between 
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requirement for remote control, and the need for 
a compact source of accurately controlled power 
have all contributed to the interest in hydraulics. 
Although hydraulics are widely used today, the 
future is likely to see a still greater diversity of 
application of this important method of power 
control. 

Obviously, such a diversity of uses for hydraulics 
necessitates special consideration of the properties 
of the fluid used. Aircraft, for example. requires 
the use of special fluids not normally needed by 
industry. This article is confined to the type of 
hydraulic oils generally required by industry, par- 
ticularly for use in metal-working equipment, con- 
struction equipment, plastic equipment, marine 
equipment, and presses. 


Principal Types of Hydraulic Systems 


Simple hydraulic systems consist essentially of 
four units—namely, a reservoir to supply oil, 4 
pump to generate flow of the fluid under pressure, 
a selector valve to direct the flow, and, finally, an 
actuating cylinder in which fluid pressure is con- 
verted to mechanical energy. Such a system may 


be even further simplified by using a two-way 
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A Review of the Qualities of Hydraulic Oils, the Difficulties 
Caused by Oxidation, Rust, Sludge; and Foaming, and How 
They Can be Overcome, together with Suggestions on Main- 
tenance and the Locating of Troubles in Hydraulic Equipment 


variable-delivery pump which eliminates the need 
of a directional control valve. Systems of this type 
are used on some hydraulically operated presses, 
lifts, jacks, and other simple mechanisms, but most 
systems are much more complex. 

The heart of any hydraulic system is its pump; 
a variety of these are used. Basically, pumps can 
be classified into two groups: (1) Constant deliv- 
ery, when running at a given speed, and (2) vari- 
able delivery, when running at a given speed. 

Constant-delivery pumps operating at a constant 
speed discharge a constant volume of oil at a given 
pressure. Systems using such pumps are relatively 
inexpensive, and usually operate at pressures as 
low as 200 to 300 pounds per square inch, but sel- 
dom higher than 2000 pounds per square inch. 
Systems incorporating constant-delivery pumps are 
often used on such machine tools as saws, light 
surface grinders, and small shapers; they are also 
employed on lifts, construction machinery, etc. 

Variable-delivery pumps are usually run at con- 
stant speed, and are so designed that the volume 
output can be easily varied from zero to maximum 
in either direction. If suitable valves are incor- 
porated, the operating pressure can also be varied. 
Such systems are applied where motions must be 
accurately controlled, where variation in oil flow 
is great, or where high oil pressures are required. 
A specific machine may contain either of these 
types of hydraulic systems, or both may be used 
on one machine. In some instances, they can be 
combined into a single system to provide, for ex- 
ample, alternate control during certain portions 
of the operating cycle. 

Pumps may be further divided into groups based 
upon the method used to create pressure. Practi- 
cally all hydraulic pumps fall within three classifi- 
cations of design—namely, gear, vane, and piston 
types. All three types can be used in constant- 
volume systems, whereas only vane and piston 
pumps are applicable in variable-volume hydraulic 
systems. 

Hydraulic pumps and valves are precision in- 
struments in every sense of the word. Careful 
selection of metals and fine workmanship are 
necessary requirements in the production of pumps 
and valves capable of generating and controlling 
the pressures encountered in hydraulic systems. 
The efficiency of a hydraulic pump depends upon 
the absence of wear throughout its life. Abnormal 
wear causes increased slippage of the oil, resulting 


in power loss, reduced output, and increased oper- 
ating temperature. 

Clearances in pumps are extremely small, and 
even small amounts of gum or sludge from the oil, 
or contaminants such as rust or dust, can cause 
trouble, just as in a ball or roller bearing. The 
flow-control, metering, sequence, pressure reducing, 
and other types of valves used in controlling the 
flow of oil from the pump to the actuating cylin- 
ders are also made with very close tolerances to 
give precision control. These, too, must be pro- 
tected from abnormal wear and the presence of 
contaminants. 

Hydraulic equipment manufacturers have done 
an excellent job in developing systems that will 
give trouble-free operation over long periods of 
time, but even the best of equipment will not con- 
tinue to function properly if the fluid used in the 
system is not of proper quality and correct grade. 
Petroleum refiners have met this challenge by de- 
veloping oils specifically designed for use in hy- 
draulic systems. 

Many factors dictate the need of special care in 
selecting hydraulic oils. Some of the factors en- 
countered in hydraulic systems such as rusting, 
contamination, etc., have necessitated the develop- 
ment of oils having certain properties which re- 
sult in the elimination, or at least minimizing, of 
the adverse effects these factors have on the con- 
tinued smooth operation of the hydraulic system. 
Some of the more important factors that can cause 
erratic action of hydraulically operated equipment, 
or even complete stoppage, are discussed in the 
following paragraphs. 


Gum or Sludge Formed as the Result 
of Oxidation 


Oil in hydraulic systems is subjected to violent 
agitation each time it passes through pump and 
valve mechanisms; and in cases where reservoirs 
on equipment are comparatively small, the lubri- 
cant does not have much chance to rest between 
cycles. Continued severe agitation convvibutes to 
oil oxidation. 

Temperature, too, is a contributing factor to 
oxidation. For example, it is known that, if all 
other factors remain constant, rates of reactions 
will double for every 18 degrees F. increase in 
temperature. Below about 140 degrees F., the rate 
of oxidation of oil is very slow, if pressure, agita- 
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tion and catalysts are not contributing factors. 
Above this temperature, the rate of oxidation in- 
creases so much that it becomes an important fac- 
tor in the life of the oil, and for this reason it is 
desirable that hydraulic systems operate at as low 
an over-all temperature as is practicable. The 
average temperature of oil in a hydraulic system 
is not a true indication of the highest temperature 
to be found. In the pump, for example, changes in 
pressure from atmospheric to several thousands of 
pounds cause momentary heating of the oil to a 
very high temperature. 

A third factor affecting oil oxidation is pressure. 
As the pressure is raised, there is a mild in- 
crease in oxidation rate. Also, as the pressure is 
increased, the rate at which the oil passes through 
small clearances is increased, thus causing a more 
severe “shearing action” of the oil. This, too, is 
conducive to oxidation. Oxidation of oil is also 
catalyzed by metals, such as copper, bronze, brass, 
and steel, as well as by water, dust, rust, and other 
contaminants. 

Each of the factors mentioned—agitation, tem- 
perature, pressure, and catalysts—when present, 
exerts its individual effect on the deterioration of 
oil. When all are present, as they are in most hy- 
draulic systems, the cumulative effect may be suf- 
ficient to cause serious oxidation of oils. Manufac- 
turers of hydraulic equipment and oil suppliers, 
alike, recommend, therefore, that only oils highly 
resistant to oxidation be used. 

If oils highly resistant to oxidation are used and 
accepted maintenance practices are followed in the 
care of the oil, oxidation will seldom, if ever, occur 
to the extent that gumming or sludging will take 
place. In some instances, where oils of poor quality 
have been used or where abnormal operating con- 
ditions were encountered, oxidation of the oil pro- 
ceeded so rapidly that sludging necessitated a shut- 
down of the systems after only a week or two of 
operation. Obviously, systems so sludged up must 
be completely dismantled and mechanically cleaned 
—an expensive process, particularly when the non- 
productive “down” time of the machine is taken 
into account. 

Oxidation to be harmful need not proceed to the 
stage where sludge is formed. A small quantity of 
gummy material, for example, may cause the stick- 
ing of closely fitted parts in the pump and valves. 
Small amounts of sludge or gum can easily plug 
the orifices in various valves and pumps. If these 
are plugged, the action of the entire system be- 
comes erratic, necessitating a shut-down. 

Oxidation of oils in hydraulic systems can be 
minimized by three methods: (1) Use of oils which 
are so refined that they are resistant to oxidation, 
and which are, in addition, inhibited against oxida- 
tion by the incorporation of certain additives. (2) 
Use of systems in which one or more of the fac- 
tors contributing to oxidation are minimized. (3) 
Proper maintenance (including established drain 
periods), cleanliness, and prevention of contamin- 
ants entering the system. 
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Rust Caused by Moisture Can be Counteracted 


Undoubtedly, more equipment made of ferrous 
metals is destroyed by rust than by any other 
single factor. Hydraulic systems are no exception, 
Rusting occurs in a hydraulic system because mois. 
ture is present, due to condensation from air enter. 
ing through leaks on the intake side of the pumps, 
breathing of air through vents in reservoirs, con- 
tamination, etc. Such rust may not look serious, 
but only one or two flakes of rust passing through 
precision-made pumps and valves can so scratch 
the surfaces that the efficiency of these parts js 
reduced. Pumps operating at extremely high pres. 
sures should be carefully protected against rust, 
as a scratch on the pistons, for example, may per- 
mit an excessive amount of slippage. 

The petroleum chemist has offered a means of 
preventing rust formation by incorporating suit- 
able inhibitors which “plate out” on metal parts, 
keeping moisture away from the surface. This is 
a far more practical means for rust control than 
complete elimination of all moisture from the sys- 
tem—an expensive and unreliable procedure. 


Contamination in Hydraulic Systems 


Hydraulic systems, though supposedly tightly 
closed and built to operate at high pressures, are 
not always immune to contamination in operation. 
Also, impurities get into systems while repairs 
are being made, if extreme care is not exercised. 
Many kinds of contaminants may cause deposit 
formation in a system. Some of these are cutting 
oils and coolants leaking into the system; grease 
finding ingress through packing glands or on 
piston-rods ; atmospheric dust through the breather; 
surface paints which are not resistant to hot oil; 
indiscriminately used rustproofing preparations, 
gasket cements, and pipe sealers, to mention only 
the more commonly encountered causes. 

The petroleum chemist has done his best to fur- 
nish oils resistant to contaminants by giving them 
an exceptionally high chemical stability. The only 
cure, of course, is proper maintenance, so that con- 
taminants do not enter the hydraulic system. 

Of the detrimental factors mentioned, gumming 
or sludging and rusting can be prevented or min- 
imized by the incorporation of certain additives in 
the oil. However, in developing a good hydraulic 
oil, many other desirable characteristics must be 
considered as well, 


Desirable Properties of Hydraulic Oils 


The hydraulic systems of years ago were de- 
signed to operate with water, and, in some respects, 
that is an ideal hydraulic fluid. Water, however, 
has three primary disadvantages; namely, it freez- 
es at a temperature above that often encountered 
in hydraulic installations; it accelerates corrosion 
of metal parts; and it furnishes practically no 
lubrication to the moving parts of pumps or con- 
trols. These disadvantages led to the use of petro- 
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Jeum oils because of their availability, adaptability, 
and reasonable cost. The principal advantage of 
oil is that it not only serves as a fluid for power 
transmission, but also lubricates moving surfaces. 

With the advent of improved hydraulic systems, 
operating continuously for long periods and at high 
pressures, even premium-grade straight mineral 
oils were found to be lacking in resistance to oxi- 
dation, protective ability, and foaming. These un- 
desirable characteristics of straight mineral oils 
were overcome after extensive research by the use 
of additives. 

The development of the inhibited type of hy- 
draulic oils in use today did not occur over night. 
It began in the research laboratory. Here, petro- 
leum chemists studied literally thousands of poten- 
tial additives. The more promising of these were 
subjected to severe laboratory tests, and those 
passing these tests were then subjected to tests in 
hydraulic equipment. From the inception of the 
idea to the development of the final product was a 
long and arduous process. However, only through 
such a procedure was the ultimate in hydraulic oils 
developed. In order to explain the importance of 
the various properties of hydraulic oils, a short dis- 
cussion, starting with the base oil, follows: 


Base Oils Used in the Manufacture of 
Hydraulic Fluids 
Base oils used in the manufacture of hydraulic 


fluids are carefully distilled fractions of selected 
crude oils. These fractions are refined by the best 





processes known to petroleum refiners, for the pur- 
pose of removing undesirable constituents. The 
resultant oil is comparable in quality to that used 
for the lubrication of steam turbines. This base oil 
is then fortified with various added inhibitors. 

Additives have a remarkable effect on the life 
and other properties of hydraulic oils, as is shown 
by the examples quoted below. Their presence, 
however, does not permit the use of inferior base 
oils if best results are desired. For this reason, 
all satisfactory hydraulic oils on the market today 
use base oils refined to a very high degree. 


Oxidation Stability of Inhibited Hydraulic Oils 


The theory underlying the effectiveness of ox!- 
dation inhibitors may be explained briefly as fol- 
lows: (1) Oxygen, which is present in the oil as 
a result of aeration, reacts with the oil through a 
“chain reaction” to form undesirable sludge and 
acidic material. (2) In the presence of metals and 
water, this reaction with oxygen is accelerated or 
catalyzed. (3) Certain chemicals, when added to 
the oil, slow down oxidation by reacting with the 
oxygen and breaking the chain reaction, and also 
by deactivating the metal catalysts. 

A great deal of time and effort has been spent 
in trying to develop suitable laboratory oxidation 
tests which will predict the stability of oils against 
oxidation in actual service. Numerous tests of this 
kind have been devised and many have been dis- 
carded as impractical or because they definitely 
cannot be correlated with actual field experience. 





Application in a Machine Production Shop 


In a machine production shop in Chicago, 
changing from a turbine-grade straight mineral 
oil to an inhibited oil resulted in lengthening the 
time between drain periods 100 per cent. With 
the straight mineral oil, it was necessary to dis- 
mantle the machine tools every three or four 
months to clean the hydraulic systems. After 
eight months’ operation with an inhibited oil, 
not a single machine had to be cleaned, and one 
machine that had been stopped for. mechanical 
repairs was found to be in exceptionally good 
condition and free from sludge or varnish. 


A Case Involving Milling Machines 


An automobile accessory manufacturer in 
Chicago was experiencing considerable trouble 
with a varnish-like product settling out of the 
well refined straight mineral hydraulic oil he 
was using in ten milling machines. Drain periods 
were frequent, and often the hydraulic systems 
had té be dismantled for cleaning. Since the in- 
troduction of an inhibited hydraulic oil, the 
drain period intervals are three times as long, 
and there have been no deposits of any kind 
from the oil. 





Effectiveness of Oxidation Inhibitors 


Inhibited Oils in a Machine Tool Plant 


A machine tool manufacturer found, when 
operating one of his machines continuously—day 
in and day out—with a turbine-grade mineral 
oil, that sludging of the hydraulic system re- 
sulted after from 500 to 700 hours of operation. 
By changing to an inhibited type hydraulic oil, 
he was able to increase the time between drain 
periods to 2400 hours, with no indication of gum, 
varnish, or sludge formation. 


Grinding and Broaching Applications 


An eastern manufacturer of grinders found 
that straight mineral oils should be changed 
every three months. Tests on an inhibited type 
hydraulic oil showed that the interval between 
drain periods could be extended for one year. 

The hydraulic system of one broaching ma- 
chine, operating twenty-two hours a day con- 
tinuously, had to be dismantled every two weeks 
to clean rust and deposits from pistons and 
valves, in order to get the machine to run 
smoothly and with the proper speed. After 
switching to an inhibited type hydraulic oil, the 
same machine ran for ninety days between drain 
periods, with no indication of trouble. 












MACHINERY, August, 1946—161 





Today, the most generally accepted laboratory 
oxidation test for hydraulic oils is one proposed to 
the American Society for Testing Materials, known 
as the ASTM oxidation test. This test has not yet 
been accepted as a standard procedure by the 
Society, because correlation with performance in 
the field has not yet been established. 

In the ASTM oxidation test, the oil is oxidized 
at 203 to 205 degrees F. with pure oxygen in the 
presence of water and a copper-iron catalyst. The 
life of the oil is arbitrarily taken as the time re- 
quired for the neutralization number (a measure 
of the organic acidity developed through oxidation 
of the oil) to reach a value of 2.0. Oils considered 
satisfactory by this severe test should not exceed 
a neutralization number of 2.0 after 1000 or more 
hours. 

In this severe, accelerated oxidation test, well 
refined straight mineral oils normally take about 
75 hours to reach a neutralization number of 2.0. 
The number of hours, however, will become great- 
er, depending upon the efficiency of the inhibitor 
added. Values of 1500 or more hours are not un- 
common with oils containing oxidation inhibitors 
proved in service to be very effective. 

Results obtained by the ASTM oxidation test 
indicate that oils containing additives to inhibit 
oxidation will give much longer service than 
straight mineral oils, and this has been substan- 
tiated by field experience. Just how much longer 
service can be obtained 
in actual installations 
will depend upon the 
equipment itself, for 
many other factors de- 
termine the actual life of 
a hydraulic oil. 

There are _ literally 
hundreds of agents 
which can be added to 
oils to improve their ox- 
idation stability, some 
of which are far more 
efficient than others. The 
ASTM oxidation test is 
a valuable research tool 
in weeding out the poor- 
er of these, but the only 
known way of proving 
which inhibitor is best 
is to run tests in actual 
or simulated hydraulic 
systems. Therefore, in 
selecting an _ inhibited 
type oil, the best pro- 





Fig. 1. ASTM Oxidation 
Tests with New and Oxidized 
Hydraulic Oils. 1. New 
Straight Mineral Hydraulic 
Oil. 2. Same Oil after Sev- 
enty-two Hours. The Neutral- 
ization of Straight Mineral Oil 
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cedure is to choose one which has been proved in 
service to be highly resistant to oxidation. 


Rust Prevention in Hydraulic Systems 


While many theories have been advanced to ex- 
plain the action of rust inhibitors, the most plaus- 
ible is that the inhibitor which has been added to 
the hydraulic oil “plates out” on the metal sur- 
faces, forming an oily film which is impervious to 
the rusting action of moisture and air. 

Actually, the amount of rust inhibitor in the oil 
is only a fraction of 1 per cent, yet such a small 
amount has been proved to be sufficient to protect 
all metal surfaces in a hydraulic system against 
rust formation. No attempt has been made to 
measure the thickness of the protective layer 
formed, but it cannot be more than a few molecules 
thick. 

The generally accepted method for testing the 
effectiveness of rust inhibitors in the laboratory is 
the ASTM rusting test. Carefully prepared steel 
rods are suspended in a mixture of the oil under 
test containing 10 per cent water, which is agitated 
rapidly for forty-eight hours at a temperature of 
140 degrees F. In order for the oil to be consid- 
ered satisfactory, the rods must show no rusting 
at the end of the test. 

The effectiveness of one rust inhibitor, as shown 
by the results obtained in this very severe test, is 
illustrated by Fig. 2. 
When an_ uninhibited 
straight mineral oil was 
used, the rod rusted bad- 
ly, but when a rust in- 
hibitor was incorporated 
in the oil, the rod did not 
rust. This inhibitor has 
been proved in service 
to be extremely effective 
in the prevention of rust 
in hydraulic systems. 

The fact that the pro- 
tective film furnished by 
such an additive has 
great durability is shown 
by another laboratory 
test, the Shell film ten- 
acity test. In this test, a 
metal rod, which has 
shown no sign of rusting 
at the conclusion of the 
ASTM rusting test, is 
placed in a beaker con- 
taining water only. The 





at This Stage Reached the 
Maximum Allowable Num- 
ber (2.0). 3. New Inhibited 
Hydraulic Oil. 4. Inhibited 
Hydraulic Oil after One Thou- 
sand Hours. The Neutraliza- 
tion Number was 1.0 
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water is agitated continuously for twenty-four 
hours at 140 degrees F.; to pass the test, the rod 
must show no sign of rusting. The significance of 
this test is that, once the metal parts of a hydraulic 
system, whether submerged in oil or not, are 
coated with the inhibitor, they are impervious to 
water from condensation or contamination. 

This protective film, on the other hand, can be 
removed by any mineral oil that is not rust inhib- 
ited, since, apparently, an equilibrium is set up be- 
tween the amount of inhibitor plated out and that 
in the oil. For this reason, if a straight mineral 
oil is used for “make-up” after an initial charge of 
rust-inhibited oil, the effectiveness of the rust in- 
hibitor will be lost, as the “plated out” inhibitor 
will gradually go back into the “make-up” oil. 

Protection against rust is important even in sys- 
tems where leakage is a factor. In such systems, 
it has usually been thought that general machine 
oils could be used, because the oil was replaced so 
fast that it did not have a chance to oxidize much. 
Experience proves, however, that it is economical 
to use rust-inhibited oils in systems of this type. 

Oils containing rust inhibitors are effective in 
protecting pumps and parts during storage. 


Foaming of Straight Mineral Oils 


Straight mineral oils are more or less susceptible 
to foaming, but petroleum technologists have found 
a way to so refine and treat hy- 
draulic oils that if air does get 
into the system, it will separate 
quickly from the oil and can be 
vented off. 

All mineral oils will absorb a 
certain amount of air, depending 
upon the temperatures and pres- 
sures involved. For example, at 
atmospheric pressure and at 77 
degrees F., one gallon of oil will 
absorb about 10 per cent of air 
by volume, but at 200 pounds 
per square inch gage pressure 
and at 77 degrees F., one gallon 
of oil will absorb about fourteen 
times this amount of air (as 
measured at atmospheric pres- 
sure). As the pressure is raised, 
more air can be absorbed. 

So long as the air is in solu- 
tion, no harm will result, but if 
the pressure is reduced, the air 
In the oil comes out of solution 
and the result is foaming, if the 
oil is not such that it will sepa- 
rate quickly from the air. 





Fig. 2. “ASTM Rusting Test 
Specimens, Using Distilled Water. 
The Strip at the Left was Coated 
with an Inhibited Hydraulic Oil; 
the Strip at the Right was Coated 
with a Straight Mineral Oil 








Foam or free air in the system is compressible, 
resulting in chattering or irregular motion of the 
moving parts. If the air separates quickly from 
the oil, the troubles can be remedied temporarily 
by venting off the free air. Foam, on the other 
hand, is an emulsion of air and oil, and cannot be 
vented off satisfactorily. 

Air leaks are due entirely to mechanical causes, 
such as leakage in the oil-pump suction line; low 
oil level in the reservoir, permitting the pump suc- 
tion inlet to become exposed; leakage around pack- 
ings, etc. It is important that the cause of air in- 
gress be found and corrected immediately, not only 
because air in the system may result in erratic 
motion of moving parts, but for another very good 
reason. As mentioned before, air is compressible, 
and as air is compressed it becomes extremely hot. 

For example, if air is quickly compressed to 100 
pounds per square inch, the theoretical tempera- 
ture of the air would be 485 degrees F.; at 3000 
pounds per square inch, it would be 2020 degrees 
F. In a hydraulic system, if air bubbles or free 
air were compressed from atmospheric pressure 
to these pressures, the resultant temperatures 
would be somewhat lower, depending upon the rate 
of compression, absorption into the oil, heat lost 
through conduction, etc.; but obviously, the tem- 
perature would be sufficiently high to scorch the 
surrounding oil, with the restlt that oxidation of 
the cil would take place. Even though the heat 
thus generated may not be suf- 
ficient to be noticed in the over- 
all temperature of the oil, con- 
tinued oxidation of this type is 
cumulative and will eventually 
cause the entire batch of oil to 
become oxidized. 


Viscosity of Oils for 
Hydraulic Systems 





Viscosity is undoubtedly one 
of the most important factors 
to be considered in the choice’ of 
a suitable hydraulic oil. To meet 
the demands of various types of 
hydraulic pumps, quite a num- 
ber of grades of hydraulic oil 
are available. Each hydraulic 
pump, because of its design fea- 
tures, operates at its highest 
efficiency on an oil of a given 
viscosity. It is for this reason 
that hydraulic pump manufac- 
turers issue specifications stat- 
ing a limited range of viscosities 
for the oils to be used in their 
pumps. These viscosity specifi- 
cations should be adhered to in 
selecting a suitable oil. 

The reasons why so much im- 
portance is attached to the vis- 
cosity of oils in hydraulic sys- 
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tems are of considerable interest. Of paramount 
importance is the fact that the viscosity must be 
sufficiently high to prevent wear. Practically all 
modern pumps will operate without excessive wear 
when a relatively light oil is used, but usually an 
oil of higher viscosity must be employed because 
of other reasons. 

In all pumps, there is a certain amount of slip- 
page, or internal leakage of oil—that is, oil is not 
displaced 100 per cent by the vanes, gears, or pis- 
tons in the pumps. As the viscosity of the oil is 
raised, slippage will be reduced because of the in- 
creased film thickness of the oil. In badly worn 
pumps or pumps manufactured with relatively 
large clearances, it is necessary to use an oil hav- 
ing a fairly high viscosity. 

In variable-displacement piston pumps, slippage 
can be compensated for by lengthening the stroke 
of the pistons. In constant-delivery pumps work- 
ing against a by-pass relief valve which con- 
trols the discharge pressure, the volume of oil dis- 
charged is always greater than the amount used 
in the system. Increased slippage in these pumps 
merely reduces the amount of oil going through 
the by-pass valve. As slippage is increased, how- 
ever, the temperature of the oil is also increased, 
which is detrimental from an oxidation standpoint. 
If an oil having too high a viscosity is used, the oil 
does not flow readily. In addition, the pressure 
drop through the system increases with greater 
viscosity, which, in turn, reduces the efficiency of 
the system and increases the power consumed in 
the pump. 

Thus it can be seen that the choice of an oil of 
suitable viscosity depends, on the one hand, on 
choosing a viscosity sufficiently high to reduce 
wear and minimize slippage or leakage; and on the 
other hand, on choosing a viscosity low enough so 
that the oil will flow readily through the system, 
thus affording quick response of the moving parts 
and keeping the power consumption at a minimum. 


Effect of Temperature on Viscosity 


So far the discussion of viscosity has been con- 
fined to a more or less normal temperature of 
pump operation. Since the viscosity of oils is 
affected by temperature, it is important that, in 
choosing a suitable hydraulic oil, careful consider- 
ation be given to the temperature range over which 
the hydraulic system will operate. At very low 
ambient temperatures, even oils having a low vis- 
cosity at 100 degrees F. will have a comparatively 
high viscosity, as illustrated in Fig. 3. This chart 
18 SO designed that the viscosities of a given oil at 
100 degrees F. and 210 degrees F. can be plotted 
and a straight line drawn through these points. 
From this ljne then can be read the viscosity of the 
oil at any given temperature. 

From this chart, it can be seen that an oil having 
a viscosity of 150 seconds at 100 degrees F. (and 
@ viscosity index of 90) would have a viscosity of 
about 8000 seconds at 0 degree F. The latter vis- 





cosity would be the viscosity of the oil in a hy- 
draulic system starting up at 0 degree F., but, of 
course, as the oil becomes heated during operation, 
its viscosity is correspondingly changed. 

Several hydraulic pump manufacturers state, in 
their oil specifications, that the viscosity of an oil 
should never exceed 4000 seconds at the lowest 
starting temperature. The reason for such a speci- 
fication is that if an oil has a higher viscosity, it 
will not flow readily to the pump, and will be too 
viscous to permit quick response of the moving 
parts. Thus, if equipment, such as construction 
machinery, is to be operated at a very low ambient 
temperature, it is necessary to use an oil having a 
low viscosity at 100 degrees F., or to incorporate 
suitable heaters to raise the temperature of the oil. 

Fig. 3 illustrates another point often brought up 
in discussing hydraulic oils—namely, viscosity in- 
dex. The viscosity index is a numerical means of 
expressing the slope of lines drawn on a chart such 
as the one illustrated. A high viscosity index sig- 
nifies that changes in temperature will result in a 
lesser change of the viscosity of the oil than that 
which occurs in an oil with a low viscosity index. 

For example, Fig. 3 involves four oils, two 
having a viscosity index of 50, and the other two 
having a viscosity index of 90; but for simplicity, 
consider only the two oils having a viscosity at 
100 degrees F. of 150 seconds Saybolt universal 
(S.U.S.) (Lines A and B). Line A, representing 
an oil having a viscosity index of 50, has a viscosity 
of 4000 seconds at about 18 degrees F. (See point 
C), whereas line B, representing an oil having a 
viscosity index of 90, has a viscosity of 4000 sec- 
onds at approximately 12 degrees F. (see point D). 
Thus, an improvement in viscosity index of 40 
points results in a lowering of the minimum oper- 
ating temperature of only 6 degrees F., and in each 
case, the maximum viscosity does not exceed 4000 
seconds. 

Oils having a high viscosity index are desirable 
because, obviously, such oils will permit easier 
starting at low temperatures and shorter warm-up 
time. Conversely, they will afford better protec- 
tion to moving surfaces at high operating temper- 
atures. Mineral oils can be refined to have vis- 
cosity indexes in the range of 80 to 100 without 
increasing the cost greatly, and most industrial 
hydraulic oils on the market today fall within this 
range. 

The viscosity index of an oil can also be increased 
by the use of additives termed “viscosity index 
improvers.” Materials used up to the present are 

generally polymers or long-chain hydrocarbons, 
which, it is understood, tend to break down after 
use at high rates of shear or under severe agita- 
tion. Additives of this type have been used in oils 
in hydraulic equipment exposed to much wider 
temperature ranges than are usually encountered 
in industry, such as in aircraft. Undoubtedly, they 
will find some additional use in unusual hydraulic 
applications subjected to wide temperature varia- 
tions, but normally they are not employed exten- 
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sively as yet because of their tendency to break 
down in severe service, and also because of their 
high cost. 


Pour Point and its Significance 


The pour point of an oil is defined as the temper- 
ature at which an oil ceases to pour under certain 
standard conditions. All modern hydraulic oils for 
industrial uses have sufficiently low pour points to 
be fluid when used in systems located indoors and 
not exposed to abnormally low temperatures. In 
systems operating out-of-doors, where ambient 
temperatures may be very low, the pour point of 
the oil must be safely below the lowest tempera- 
ture encountered. If it is not, wax may start to 
precipitate and obstruct small orifices or interfere 
with the smooth operation of moving parts. 

It must be remembered that, although a specific 
oil has a pour point well below a given low ambient 
temperature, this does not mean that it is satisfac- 
tory for use. The same oil may have a viscosity at 
that. temperature well above the maximum for 
many pump applications, and, therefore, will not 
feed properly to the pump or through the system. 


Maintenance of Hydraulic Equipment 


The use of oils inhibited against oxidation will 
greatly- increase the interval between draining 
periods, provided contamination from outside the 
system is not a serious factor. Therefore, in order 
to obtain maximum use from a hydraulic oil, defi- 
nite draining schedules should be established. Since 
many factors affect the life of an oil, each machine 
should be checked separately. to determine its 
draining period. 


System Cleaning at Regular Intervals 


Systems that accumulate sufficient deposits to 
interfere with the operation of the machine can be 
divided into two classes—those that can be flushed 
with light mineral oils, and those requiring more 
drastic action. If a light oil can be used, the type 
of oil and flushing procedure must be selected to 
suit local conditions. Flushing oil containing a rust 
inhibitor is particularly advantageous, because it 
protects metal surfaces against rust formation after 
draining out the hot flushing oil. 

Systems sludged up sufficiently so that they can- 
not be cleaned with a flushing oil should be dis- 
mantled and cleaned mechanically. Solvents and 
chemical cleaners on the market today are not 
recommended for use in hydraulic systems for 
several reasons. Among these is the fact that some 
do not offer sufficient lubricating value, with the 
result that moving parts are damaged. A second 
reason is that it is very difficult to remove all the 
solvent or cleaner from the system and any remain- 
ing deposits will dilute the fresh hydraulic oil and 
form gummy deposits on difficult emulsions. 

If rags are used to clean out the inside of a sys- 
tem, they should be clean and lint-free. The use 
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of waste or unsuitable rags which may leave 
threads or lint sticking to closely fitted Moving 
parts should be avoided. 


Oil Temperature Should be Watched 


The temperature of the oil in a hydraulic gys. 
tem should be kept below about 140 degrees F, jf 
possible, or a lower temperature if so specifiej 
by the manufacturer. There are two very goo 
reasons for this. At temperatures above 140 de 
grees F., the rate of oxidation of all oils (less with 
those inhibited against oxidation) becomes appre. 
ciable, and rises rapidly as the temperature jp. 
creases. In addition, as the temperatures increase 
the viscosity of the oil is reduced, and if reduced 
sufficiently, excessive slippage will occur. 

The Data Sheet (page 245) accompanying this 
number of MACHINERY deals with “trouble shoot. 
ing” in hydraulically operated systems. 


Concluding Remarks 


Hydraulic equipment manufacturers are con- 
stantly seeking ways of making improvements, 
both in the design of their systems and in the ever 
increasing scope of their application. Constant 


efforts are being made to improve the metals and | 
alloys used in hydraulic equipment, to reduce the } 


over-all size of pumps, valves, and lines, and, gen- 


erally, to produce systems that are more versatile | 


and efficient. 

The field of application for hydraulic power is 
constantly being broadened. Hydraulic power is 
being used today in installations where the use of 
such a system was thought impractical only a few 
years ago. Examples of these are braiding or knit- 
ting machines, conveyors, bottling and filling ma- 
chines, pulp grinders, centrifugals, reels and coil- 
ing machines, paper and rubber pressing machit- 
ery, printing presses, stokers, dry cleaning ma- 
chines, agitators, and many others. 

Each new development requires careful consid- 
eration of the properties of the hydraulic oils used. 
A few may require the use of special oils. For 
example, hydraulic controls are widely used in 
coal-mining and die-casting equipment. In these 
industries, consideration must be given to the pos- 
sibility of fires, and, as a result, work is now being 
carried out to develop fire-resistant hydraulic fluids; 
but the synthetic, non-inflammable fluids developed 
up to the present time have been considered by some 
to be too expensive for general use. 


* * * 


Gearing Industry Reports Increased Sales 


The gearing industry, as represented by members 
of the American Gear Manufacturers Association, 
reports an increase in volume of sales for May, 
1946, of 10 per cent, compared with April, 1946. 
These figures do not include turbine or propulsion 
gearing. The index figure for May, 1946, was 313. 
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Resistance Welding with Storage-Battery Power 
A New Development in Electric Welding 





asia 








An Entirely New 

Method of Supply- 

ing Current for Resist- 

ance Welding was De- 

scribed in a Paper by John D. 

Gordon, General Manager of 

the Progressive Welder Co., Detroit, 
Michigan, Presented before the Semi- 
Annual Meeting of the American 
Society of Mechanical Engineers. A 
Condensation of the Important 





Points 


Brought out in This Paper is Given Here 


ESISTANCE welding has been widely adopted 
R for the mass production of assemblies in 
practically every industry employing steel 
fabrication. Recently, the increased demand for 
high-production welding equipment has led to the 
development of storage-battery powered resistance 
welders, which overcome the inherent limitations 
of conventional welding processes, especially when 
applied to aluminum and its alloys. 

A simple spot weld is made by passing a heavy 
electrical current through metal parts while they 
are held in intimate contact. The heat for the for- 
mation of the weld nugget is generated by the 
resistance of the metal to the flow of electrical cur- 
rent. The intensity of the current must be sufficient 
to fuse the nugget before the heat is conducted 
away by the surrounding metal. Since aluminum 
1s a good,conductor of beth electricity and heat, it 
is difficult to spot-weld, compared to steel, requir- 
ing very high welding currents of relatively short 
duration. 

It is possible to weld aluminum and its alloys 
with conventional alternating-current resistance 


welders, modified to deliver welding currents of 
10,000 to 30,000 amperes. However, the power line 
demands of such machines are exceedingly high, 
and they operate at a very low power factor. A 
typical alternating-current aluminum welder has a 
demand of about 400 KVA at 40 per cent power 
factor, lagging. It is not often that power supply 
is available for equipment in this power demand 
range. The operation of such machines is costly, 
and the investment necessary to provide heavy- 
duty power lines from the machine to the source 
of supply is often prohibitive. 


Storage-Battery Power for Welding 


“Stored energy” types of welding machines offer 
2 solution. Energy can be supplied to machines at 
a low rate, stored, and then delivered at a high 
rate for welding. Two types of “stored energy” 
machines have been developed. One type makes 
use of direct current to build up an intense mag- 
netic field in a specially designed transformer. 
When the current is interrupted, the rapid collapse 
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of the magnetic field momentarily induces a high 
current value in the welding circuit to produce a 
weld. The other type of machine converts line 
power to a high direct-current potential for char- 
ging a bank of condensers. The discharge of these 
condensers through a transformer into the welding 
circuit produces the weld. 

Both types of machines can be operated on three- 
phase supply, with consequent reduction in power- 
line loads. Their power demand averages about 
one-fifth that of the alternating-current welder. 
The control of the duration of the welding current 
is limited, and the initial cost of this equipment is 
high, compared with conventional alternating-cur- 
rent machines. As the storage of energy is a part 
of the machines’s operating cycle, actual spot- 
welding rates usually do not exceed eighty spots 
per minute. 

The most obvious method of storing electrical 
energy is the storage battery. Energy can be sup- 
plied to it continuously at a low rate, stored for an 
indefinite period, and used as required. Unit bat- 
tery chargers are widely available. These have a 
high efficiency and are simple to operate. However, 
the problem of interrupting the enormous low- 
voltage direct currents that are required in resist- 
ance welding seemed at one time insurmountable. 
Now a very common device—the carbon-pile rheo- 
stat—has solved this problem. The development 
of a form of this laboratory instrument, adaptable 
to routine resistance welding, has made welding 
with storage-battery power practical in industry. 

Storage-battery powered welders are similar in 
design to conventional alternating-current resist- 
ance welding machines. The essential difference 
is that a bank of storage-battery cells replaces the 
customary welding transformer. The mechanical 
operation of battery type spot, projection, roll- 
spot, and flash welders—stationary or portable— 
is the same as in conventional machines. Control 
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equipment for battery welders, such as timers, 
“heat” regulators, and contactors, are simpler and 
easier to maintain than those for other types of 
stored-energy machines. 


The Range of Application of Storage- 
Battery Welders 


The flexibility of storage-battery welders seems 
to be unlimited. Their welding capacity can be ex- 
tended merely by increasing the number of cells 
used, and welding rates depend primarily on the 
output capacity of the battery charger employed, 
The range of materials that have been successfully 
spot- and projection-welded extends from very thin 
gage mild and stainless steel to heavy gage (3/16 
inch) aluminum-alloy sections. Although the pos- 
sibilities of flash welding with battery power have 
not yet been fully determined, exceptionally good 
flash welds have been made on aluminum and other 
metals having a narrow plastic range—materials 
that have heretofore been considered unsuitable 
for flash welding. 

A typical battery-powered welder installation is 
shown in Fig. 1. This type of machine houses 
twelve storage cells. At the left is the charger unit 
with an electronic timer mounted at the top. This 
welder makes 240 spot welds in assembling the 
frame shown, which is made from laminated thick- 
nesses of 1/8-inch structural steel. Approximately 
six assemblies are completed per hour. The total 
output for two ten-hour shifts is around 29,000 
welds. The welds are closely spaced in rows, per- 
mitting a weld to be made every 1/2 second by 
automatic machine cycling. The machine supplies 
20,000 amperes of welding current with a total 
power-line demand of only 26.7 KVA. In addition, 
the load is continuous and balanced on all three 
phases of the power supply at approximately 85 
per cent power factor. 


Fig. |. Typical Storage- 
battery Resistance Welder 
Installation. About 29,000 
Spot Welds are Produced 
in 1/8-inch Steel Each 
Twenty-hour Day. The 
Power Demand is Only 
26.7 KVA, Balanced on 
Three Phases. Power Fac- 
tor, 85 Per Cent 
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The Water-Cooled Battery 


In welding service, it is desirable to maintain as 
high a charging rate as possible, in order to obtain 
the maximum output with the least number of bat- 
teries. The effective capacity of a storage battery 
is limited, however, by the temperature rise of the 
cells during charging and discharging. The use of 
a new type of battery, designed originally for mari- 
time service, plus the addition of an internal water- 
cooling circuit, has increased the practical capacity 
several times over that of conventional batteries. 
In addition, the life of the battery is increased and 
maintenance reduced. 

Cooling of the cells is accomplished by the use 
of some 50 inches of 1/4-inch outside diameter lead 
tubing in the electrolyte near the top of the cells. 
Tap water is circulated through the tubing at a rate 
determined by the requirements of the operation. 
The lead tubing is insulated from the plates by hard 
rubber, and is protected from contact with the 
terminals by enclosing it in rubber sleeves at these 
points. Positioning of the cooling circuit near the 
upper surface of the electrolyte also reduces the 
excessive loss of electrolyte associated with un- 
cooled batteries. Precise control of the battery 
voltage during charging greatly decreases the gen- 
erating and escape of hydrogen, even with the 
welder under heavy-duty operation. 

Micro porous separators retard the loss of active 
material by the plates. Deep sediment receptacles 
at the base prevent the normal accumulation of 
sulphide from “shorting” the plates. Each cell is 
provided with six heavy terminals, in place of two, 
to reduce the voltage drop of the cell to a minimum 
and provide ample capacity for an average of 7000 
amperes normally delivered by each cell during 
welding. Even at high-duty cycle service, the cells 
remain cool. 

The cells are “banked” as required for the 
specific welding service; that is, two or more cells 
are connected in series to provide the proper weld- 
ing voltage—usually 4 to 10 volts—and a sufficient 
number of cells are connected in parallel with these 
to supply the amount of welding current needed. 
Banks of six, eight, twelve, and sixteen cells are 
common. The size of the battery selected for a par- 
ticular welding operation usually has a reserve 
capacity sufficient to make approximately 2000 
welds in the event of power supply failure. 


The Contactor-Controller 


The construction of a typical heavy-duty contac- 
tor-controller capable of making and breaking 
welding currents up to 40,000 amperes continu- 
ously 200 times a minute is seen in Fig. 2. Three 
circular copper-alloy plates, with connection termi- 
nals, support four carbon-graphite contact disks. 

., Mounted below an air cylinder, the upper plate 
is connected to the piston through a cam linkage. 
When assembled with springs and guides, the con- 
tact surfaces of the plates are just barely separated 





Fig. 2. The Heart of the Storage-battery Powered 

Welder is the Air-operated Contactor-Controller. 

The Unit Illustrated is Capable of Interrupting up 
to 40,000 Amperes without Arcing 


(0.090 inch space, maximum). When the contactor 
is operated, the carbon disks used are forced to- 
gether under a pressure of approximately 1000 
pounds per square inch—amounting to a 50-ton 
pressure on one size unit. 

When pressure is first applied to the plates, the 
resistance to the flow of current is extremely high. 
As the pressure increases, the resistance of the 
carbon disks to the flow of current decreases 
rapidly, until, under full pressure, there is practi- 
cally no resistance, and the full welding current 
flows through the contactor. 

To stop the current flow, the air pressure is re- 
moved, allowing the springs in the assembly to 
separate the plates. Upon release of the contacting 
pressure, the resistance of the plates increases 
rapidly with the decrease of pressure, so that, at 
the instant the plates separate, there is practically 
no remaining current to be interrupted. Proper 
selection of the carbon-graphite material and the 
thickness of the disks provides the desired pres- 
sure-resistance characteristics. 

No arcing occurs at the contacts. The only vis- 
ible indication of current interruption is the pres- 
ence of occasional minute incandescent particles of 
carbon dust that glow momentarily between the 
separating contact surfaces. Water-cooling circuits 
in the copper mounting plates carry away the heat 
generated, permitting continuous recycling all day. 
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The Welding Current Regulator 


The welding current can be controlled by the ar- 
rangement of battery connections in steps of ap- 
proximately two volts, but this method does not 
provide the precision required for most welding 
operations. This is particularly true in welding 
thin sections of steel or of aluminum and other 
materials having a narrow plastic range. Wide- 
range, stepless adjustment of the welding current 
is provided by means of a lead-covered cast-iron 
rheostat interposed in the welding circuit. The 
movement of a sliding contact block along a 
U-shaped member introduces resistance into the 
circuit according to the requirements. The adjust- 
ment range is usually from 50 to 100 per cent of 
the maximum current. A quarter turn of the ad- 
justment arm locks the contact block in place and 
also indexes it on a graduated scale for calibration 
or resetting reference. Both resistor element and 
contact block are water-cooled to maintain constant 
current regulation over a wide welding range. 


The Welder Control System 


The mechanical operation of storage-battery 
welders is similar to that of conventional alternat- 
ing-current welders. Adjustable electrode pres- 
sures, provided for squeeze, weld, forge, and hold 
intervals, are supplied by a pneumatic system. 
Two solenoid-operated valves admit air to either 
end of the rocker-arm air cylinder. The upper 
valve (normally open) separates the electrodes. 
The lower valve (normally closed) provides squeeze, 
weld, hold, and differential pressures when open. 
Closing the upper valve while the lower valve is 
open provides forge pressure, exhausting the upper 
cylinder. The timing and sequencing of the valve 
movement is by a simple electronic timer and a 
two-stage foot-operated initiating switch. Addi- 
tional controls include movable arm retraction and 
a light electrode pressure for point dressing. 

A simple differential-cam type timer is often 
used in place of the electronic timer. The cams are 
mounted on a common shaft for direct operation 
of the air valves. A single-revolution clutch, con- 
trolled by the initiating switch, engages an adjust- 
able-speed drive to rotate the camshaft each weld- 
ing cycle. The operation of this type of timer is 
more easily understood by the operator than that 
of an electronic device. 


Battery Charging Control 


Three-phase full-wave dry disk type «ectifiers 
and specially designed controls are employed to 
convert the usual factory alternating-current power 
to direct current and to maintain the storage cells 
at the proper charge. The charger and controls can 
be assembled as a separate unit or one or more 
components can be housed within the welder. The 
charger is fully automatic, and requires little atten- 
tion, except when changing welding operations. 
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A tapped auto-transformer and two selector 
switches provide a wide range of current adjust- 
ments for both high and low charging rates. The 
low charging rate supplies sufficient energy to the 
cells for the usual welding rates. When the welder 
is operated at high-duty cycles, the high rate is 
automatically selected. The control is essentially 
a sensitive voltmeter connected to one pilot cell of 
the battery, operating a simple electronic circuit to 
automatically maintain the battery at a preset 
voltage. The usual practice is to limit the variation 
of potential of the cells to between 2.07 and 2.2 
volts, This allows a tolerance of only 3.25 per cent, 
which provides satisfactory regulations for most 
welding processes. Although highly sensitive, 
heavy damping prevents the demands of a single 
weld from starting the charger. When the welder 
is idle, the charger operates periodically, equalizing 
the charge among the cells. 

Battery power provides a large reserve of power 
capacity that is not affected by fluctuations of 
power-line voltage due to the operation of other 
electrical equipment on the same circuits. It is 
often desirable to house the batteries, current regu- 
lator, and contactor-controller in a separate “pack- 
age” unit to provide additional flexibility for bat- 
tery-powered welding equipment. The “power- 
pack” unit can be connected to any type of battery 
welder, and other power-packs can be connected 
to the same machine to increase its welding capa- 
city in steps of approximately 25,000 amperes of 
welding current. Thus welding equipment need no 
longer be confined to a narrow range of utility. The 
interchange of machine and “power-packs” can 
provide almost unlimited conversions in cases 
where product redesign or major engineering 
changes are necessary. 

The heading illustration shows a battery welder 
installation at the Aluminum Goods Mfg. Co.’s 
plant in Manitowoc, Wis. This group of six welders 
are assembly-welding aluminum containers. The 
material is 0.081-inch thick 3S aluminum. Eighty- 
four spot welds are required to assemble the con- 
tainers and attach the handles and locking devices. 


* * * yA 


Industry Conference, on Ball and 
Roller Bearings 


. Thirty-eight representatives of industry, govern- 
ment agencies, and the Army and Navy recently 
met in New York to consider a numbering system 
for ball and roller bearings to be prepared as an 
American Standard. A common numbering system 
would have eliminated many difficulties and much 
wasted effort during the war. It is obvious that 
similar difficulties and wasted effort can be elim- 
inated by adopting a common numbering system 
for peacetime use. The conference recommended 
that the American Standards Association plan the 
setting up of an American Standard numbering 
system for ball and roller bearings. 
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Troubles in Steam Turbines 
or Other Rotating Equipment 
Detected by Resonance Tube 


HE doctor’s technique has invaded the shops of 

industry. The accompanying illustration shows 
William Trumpler, design engineer of the Steam 
Division of the Westinghouse Electric Corporation, 
using a resonance tube to determine ailments of a 
steam turbine, just as a doctor examines the human 
body and interprets the noises heard through his 
stethoscope. 

Steam turbines in normal operation produce very 
little noise, although the tips of the blades may 
move at a speed of over 700 miles an hour—faster 
than sound itself. When there is a hum or some 
other unusual noise, it is an indication that there 
is something wrong inside the turbine. The part 
that causes the noise, which may range from a 
worn bearing to a “stretched” blade, can be deter- 
mined by using the resonance tube, coupled with 
mature engineering experience. 

The resonance tube is simply a hollow plunger 
fitted into a sleeve varying in length from 6 to 60 
inches. It locates discordant sounds by tuning in 
to the frequency of the sound, much as a radio is 
tuned to the frequency of a broadcasting station. 
This is done by extending or retracting the plunger, 
for at any one position only one frequency can be 
heard. By measuring the length of the tube at the 
position where the noise can be heard, the fre- 
quency is determined and the wave length of the 





A Westinghouse Resonance Tube that Detects Troubles 
in Turbines or Other Rotating Equipment, Just as a 
Doctor Discovers Human Ailments with a Stethoscope 


noise can be ascertained. Wave lengths of trouble 
sounds have been previously precomputed and 
charted, and the particular fault of the machine 
being tested is revealed by comparing the now de- 
termined wave length with the chart. 
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Cutting Tools that have been Coated with a Transparent Cellulose | 
Compound to Protect Them During Shipment and Storage 





Protecting Cutting Tools During 
Shipment and Storage 


Cutting edges of tools are protected 
during shipment and storage, cleaner 
and safer handling of tools is insured, 
rust and corrosion are avoided, and 
easy identification is permitted by a 
new method of treating cutting tools 
developed by the Barber-Colman Co., 
Rockford, Ill. The protective coating 
used in this process, known as “Pro- 
tecto-Coat,” consists of a transparent, 
amber-colored, cellulose compound 
that provides a tough yet pliable coat- 
ing. The coating is applied by dipping 
the tool into a bath of the compound 
that has been heated to a temperature 
of 350 to 375 degrees F. The coating 
“sets” almost immediately upon con- 
tact with the air. The illustration 
shows several tools treated by this 
process. The coating is easily removed 
from the tool by slitting and peeling. 
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Suction Hoods Connected to Exhaust Ducts are 
Placed Adjacent to the Milling Cutters to Re- 
move Fine Cast-iron Particles and Dust 


Cleaner Products Obtained by Exhausting 
Fine Chips from Milling Machines 


A dust prevention and elimination campaign that 
has resulted in products which are free from dirt 
has been undertaken by the Detroit Diesel Engine 
Division of General Motors Corporation. In the 
investigation that resulted in this camraign, it was 
found that the shop dust was heaviest in areas ad- 
jacent to milling and boring machines. 

One feature of the scientific dust control meth- 
ods employed is the use of the “vacuum cleaners” 
shown in the accompanying illustration. These 
consist of sheet-metal ducts and suction hoods 
which closely approximate a portion of the peri- 
phery of the milling cutters. 

Large motor-driven fans are placed in the upper 
portion of these ducts. This creates a vacuum which 
draws the fine cast-iron particles and dust away 
from the work being milled. The heavier chips fall 
into the base uf the milling machine. The collected 
dust is separated, carried out of the plant, dumped, 
and sold for metal scrap. 


* * * 


The second National Electronics Conference will 
be held on October 3 to 5 at the Edgewater Beach 
Hotel in Chicago. A technical program has been 
prepared comprising about fifty papers on com- 
munications, radar, television, industrial elec- 
tronics, instrumentation, and research. Exhibits 
of electronic equipment, will be a feature of the 
conference. Further information can be obtained 
from the chairman of the publicity committee, 


C. A. Emery, 20 N. Wacker Drive, Chicago 6, Ill. . 
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High-Speed Chain Drives for 
Automatic Screw Machines 


The application of high-speed chain drives to 
automatic screw machines is the result of extensive 
testing and research work at the plant of the 
Brown & Sharpe Mfg. Co., Providence, R. I., in eol- 
laboration with chain manufacturers. The Brown 
& Sharpe organization undertook this investigation 
in a search for satisfactory chain drives operating 
at approximately 5000 feet per minute. Such speeds 
have not been considered practicable in the past, 
and chain manufacturers were not in a position to 
offer chain drives running at quite such high 
speeds. 

The experiments that led to the development of 
successful high-speed chain drives were described 
in detail in a paper entitled, “High-Speed Chain 
Drive Developments,” read by A. W. Meyer, assist- 
ant director of design of the Brown & Sharpe Mfg. 
Co., before the recent semi-annual meeting of the 
American Society of Mechanical Engineers in 
Detroit. 

From this paper it became evident that high- 
speed chain drives are satisfactory when installed 
under proper conditions. It was found that these 
driving chains must first be run-in before being 
applied permanently to the machines. However, 
when the chains are properly run-in and mounted 
on sprockets that are accurately cut, both as to 
tooth spacing and tooth form, good results can be 
obtained. Careful attention to lubrication and 
proper tension adjustment of the drive at all times 
will insure maximum chain life. Under these con- 
ditions, the author said, chains will give outstand- 
ing performance, are ample to carry the work loads 
satisfactorily, withstand the shock of repeated re- 
versals, and will have a long operating life. Appre- 
ciable reductions in maintenance and replacement 
costs have also been obtained, together with free- 
dom from breakdowns. 


* * * 


Westinghouse Training Course on 
Electrical Instruments 


An extensive course, including sound slide films, 
a complete pocket-size text-book, and an instruc- 
tor’s manual, has been prepared by the Westing- 
house Electric Corporation, Pittsburgh 30, Pa., 
with a view to giving in a clear, concise manner, 
a fundamental knowledge of the construction, 
operation, and selection of electrical measuring 
instruments. While the course was primarily pre- 
pared for use by the Westinghouse organization, 
it has also been made available to educational in- 
stitutions, engineering societies, and the engineer- 
ing departments of all organizations that use elec- 
trical measuring instruments. Those interested in 
the course may communicate with the Industrial 
Relations Department, Westinghouse Electric Cor- 
poration, 306 Fourth Ave., Pittsburgh 30, Pa. 
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Arc Welding of Alloy Steels 


In a paper entitled “Arc Welding of Alloy 
Steels,” read by Robert J. Heusel of the Fisher 
Body Division of the General Motors Corporation 
before the semi-annual meeting of the American 
Society of Mechanical Engineers in Detroit, cer- 
tain. fundamental principles of arc welding were 
emphasized. The author called attention to the 
fact that much had been learned about the applica- 
tion of arc welding in the manufacture of war 
material, and that some of the fundamental prin- 
ciples are just as applicable to the manufacture of 
railroad equipment, bridges, pressure vessels, and 
“kiddie” cars as they are to armored vehicles. It 
was with these fundamentals that he dealt. 

In the welding of most alloy steels, coated elec- 
trodes are generally used, because they produce 
soundness and strength of weld deposits. The coat- 
ings contain flux material to prevent oxidation, and 
often are made up of alloys which are transferred 
to the weld deposit, thus building up the alloy con- 
tent. A coated, or shielded, electrode usually is 
easier to control, and the arc stability is better. 
Coated electrodes, however, require certain pre- 
cautions in handling, because the coating material 
is quite hygroscopic and brittle. 

It is the general practice to use a filler electrode 
closely approximating the base metal in chemical 
composition. In building military tanks, this rule 
was not followed, but there was a good reason for 
this. The tanks were made from a low-alloy armor 
plate having a tensile strength of about 145,000 
pounds per square inch. The welding was done 
with a very high alloy stainless-steel electrode havy- 
ing a tensile strength of only 65,000 pounds per 
square inch in the “as welded” condition. The rea- 
son for this was that the welded tank was sub- 
mitted to severe impacts from exploding shells. It 
was found by tests that 19-9 stainless-steel elec- 


trodes produced a weld superior to that made by 
other electrodes for such shock service. In fact, 
this electrode was the only one that was found 
capable of withstanding the terrific stresses to 
which the welded joint was exposed. 

Generally, however, as previously stated, it is 
advisable to select an electrode that produces a 
welded joint deposit closely approximating in 
composition the metal to be joined. The Amer- 
ican Welding Society has made a classification of 
commercial electrodes which will prove of assist- 
ance to anyone whose job it is to select welding 
electrodes. All coated electrodes, particularly those 
with heavy coatings, vary in performance char- 
acteristics and should be carefully selected to suit 
the particular job in hand, especially for large- 
scale welding operations. The advice of the elec- 
trode manufacturer may prove useful. 

In the welding of joints for equipment such as 
gas turbines, jet engines, or electric motors oper- 
ating at high temperatures, a high-alloy electrode 
should be selected, because this type has good re- 
sistance to corrosion and retains its physical prop- 
erties under the conditions to which it is subjected 
in the type of equipment referred to. 

In the pressure-vessel industry, the automatic 
method of arc welding has found wide application. 
There is much automatic welding equipment avail- 
able today, some of which is capable of speeds as 
high as 35 inches per minute and even more. Mild 
steel welding by automatic arc methods has been 
very successful. In this work, the testing of the 
finished welds is highly essential because of the 
purpose of the welded joint, where failure would 
be likely to cause severe damage. Lack of sound- 
ness due to porosity, shrinkage cracks, and slag 
holes is a frequent cause of failure. X-ray inspec- 
tion has been found a satisfactory means of testing 
the finished welds, and should be applied whether 
manual or automatic welding methods are used. 





A New Baldwin Westinghouse 
2000-H.P. Diesel - electric 
Transfer Locomotive, the Most 
Powerful of Its Kind. Test 
Runs Indicate that it can 
Replace Four Conventional 
Steam Locomotives in Hauling 
Freight on the Chicago Outer 
Belt Line. The Total Weight 
of the Engine is 350,000 
Pounds. Its Length is 70 
Feet 6 Inches. It can Oper- 
ate at a Speed of 60 Miles 
per Hour, but was Designed 
to Develop High Continuous 
Tractive Effort at Slow Oper- 
ating Speed 
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Surplus Equipment Should be Available to 


Educational Institutions at Reasonable Prices 


G Pocus has been a great deal of activity recently 
on behalf of educational institutions through- 
out the country in trying to induce the War Assets 
Administration to permit such institutions to ob- 
tain Government surplus equipment at a discount 
greater than that which has been allowed them in 
the past. The Surplus Property Act of 1944 defin- 
itely states, in Section 13, that in setting the sales 
value of surplus property to educational institu- 
tions, the price shall be based on benefits that have 
accrued, or may accrue, to the U. S. Government, 
and that will offer an opportunity to these institu- 
tions to meet, in the public interest, their legitimate 
needs. \ 

Therefore, the price charged these institutions 
for surplus equipment depends entirely on the in- 
terpretation of the Act relative to the benefits that 
can be derived from the use of the surplus prop- 
erty in educational institutions. The present figure 
of a 40 per cent discount to educational institutions 
is not enough to permit these institutions to acquire 
all the equipment that they need. The price is still 
beyond their ability to pay. It should be noted that 
the amount of the allowable discount is not speci- 
fied by the Surplus Property Act itself. The 40 
per cent discount is an arbitrary figure adopted by 
the War Assets Administration. 

In order to suggest to the War Assets Admin- 
istration a policy for the effective disposal of sur- 
plus property to educational institutions, the fol- 
lowing resolution was adopted by a conference held 
in Washington of representatives of twenty-one 
national educational organizations: 

“In Section 13 of the Surplus Property Act of 
1944, Congress recognized that public benefit would 
accrue from strengthening the educational institu- 
tions of the United States by permitting them to 
secure from surplus property items of equipment 
and supplies which, because of limited budgets, 
these institutions could not otherwise secure. It 
provided further for price concessions commensur- 
ate with the benefits that would accrue from the 
use of such property by educational] institutions. 
That Congress intended the educational institu- 
tions to secure significant benefits from the pro- 
gram of surplus property disposal was indicated, 
not only in the provisions of the Act itself, but also 
in the debate on the floor of the House and Senate 
and in the Conference Report, an abstract of which 
is given in the following: 

*The contribution of American education to the 
war effort is well known. Tools, equipment, and 
machinery in many American schools were sub- 
jected to the equivalent of at least ten years of 
normal usage in the programs of war production 
training, which in many cities were carried out on 
a twenty-four hour basis. Reimbursement for re- 





174—MACHINERY, August, 1946 


pairs was granted, but no consideration was given 
to depreciation or replacement. Some of the sur- 
plus property now available could be used to re- 
place worn-out equipment and machinery. Further- 
more, many of the outstanding scientific achieve- 
ments upon which the outcome of the war depended 
would have been impossible without the contribu- 
tion of our college laboratories and personnel. 

“American education may expect future benefits 
to accrue from the use of surplus property. An 
adequately equipped educational program is the 
very foundation of our national security. The back- 
bone of our national defense is no longer an in- 
fantryman with a rifle. It is now radar, motor- 
ized equipment, aviation, atomic weapons, and 
scientific developments yet unknown. The founda- 
tion on which our national security must be built 
is an adequate nation-wide, educational program 
with special emphasis on scientific, vocational, and 
other skills, which must be ready for immediate 
call in an emergency. 

“For eighteen months American education has 
sought avenues through which it may acquire sur- 
plus property for needed replacement and further 
expansion. The generous provision of the Federal 
Government for the education of veterans makes 
replacement and further expansion imperative. 
The thin trickle of surplus property into educa- 
tional channels has in no wise met the needs, and 
at the same time, the huge surplus stockpile has 
grown to such an extent that some equipment can- 
not be cared for and is left to deteriorate and be- 
come wholly unfit for any use other than sale as 
scrap. 

“Yet under present surplus property regulations, 
educational institutions cannot purchase this equip- 
ment even as scrap. An arbitrary figure of 40 per 
cent discount from a fair value is a totally inade- 
quate measure of the benefits that might reason- 
ably be expected from the use of such property for 
educational purposes. In order to insure the maxi- 
mum benefits to the United States from the use by 
schools of surplus property, the disposal price must 
be a nominal price. 

“The second factor depriving education of the 
benefits intended under the Act is to be found in 
a period of offering too short to permit proper dis- 
tribution. The plan proposed by the U. S. Office 
of Education to provide for orderly distribution 
was scuttled because the time period of offering 
requested was not approved by the disposal agency. 
An adequate period of offering and a plan for re- 
serving quantities of essential items for education 
are imperative if significant benefits are ever to be 
achieved. 

“Another factor depriving educational institu- 
tions of intended benefits is the setting by disposal 
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agencies of minimum quantities which are much 
too large — in many cases, too large for even the 
largest institutions in the United States. Combined 
with a short offering period, which makes attempts 
to pool orders at the county or state level impos- 
sible, these large minimum quantities rule out all 
attempts to purchase many items. 

“The need of education is so great that the in- 
tended benefits to education must be made possible 
by official recognition of the following: (1) A policy 
of nominal pricing, namely, the cost of care and 
handling, which will truly reflect the public benefits 
accruing from the use of such property. (2) Pro- 
vision for not less than a thirty-day period of offer- 
ing in order to permit fair and orderly distribution 
of property. (8) Reservation of property in terms 
of estimated quantities required by educational in- 
stitutions. (4) Revision downward of minimum 
purchase quantities to permit smaller educational 
units to fulfill their needs.” 


* * % 


Machine Tool Scale Models and 
Templets for Plant Lay-Outs 


A standardized line of three-dimension templet- 
base machine tool models, with each base cut to the 
over-all scale dimensions of the floor space required 
by the machine under maximum operating condi- 
tions, has been made available to industry by Visual 
Production Planning Inc., 101 Park Ave., New 
York 17, N. Y. The die-cast machine top mounted 
on the model base enables the type and kind of 
machine tool represented to be easily recognized. 

These models, which are available for practically 
all standard machines and shop equipment, can be 
quickly arranged to give the answer to many prob- 
lems encountered in consider- 
ing proposed plant lay-outs. 
They often eliminate days and 
weeks of drafting time. Photo- 
graphs of the model lay-outs 
can be used as permanent rec- 
ords, and serve as the equiv- 
alent of working drawings. The 
model lay-out permits group 
analysis by those untrained in 
the reading and interpretation 
of blueprints, and thus brings 
more ideas and better criticisms 
to bear on the various problems. 

When used in conjunction 
with operation sheets, time 
standards, and piece-rate data, 
the models provide exact 
methods of balancing produc- 
tion lines before making pro- 
posed changes in the arrange- 
ment of machine elements. By 
using color code systems, pro- 
posed changes can be easily 
visualized well in advance of 


change-overs. They enable plant safety problems to 
be anticipated, and also facilitate group training 
and orientation of workers in plant geography, 
traffic problems, material flow, and production 
procedures. 

Models of practically every type of standard 
machine tool, as well as of such equipment as 
gravity conveyors, lockers, trucks, tote boxes, and 
benches, together with models of men and women 
workers, are obtainable. Office planning equipment 
is also available in 1/4- and 1/2-inch scale models, 
and includes all types of desks, chairs, files, etc. 
required for a complete office lay-out. 


* * * 


Life Tests of Single-Point Cutting 
Tools Now Standardized 


The American Standards Association has ap- 
proved as an American Standard, known as ASA 
B5.19-1946, methods of making life tests of single- 
point tools made from materials other than sintered 
carbides. This standard has been accepted by the 
National Machine Tool Builders’ Association, the 
Society of Automotive Engineers, and the American 
Society of Mechanical Engineers, who were joint 
sponsors for the standard. Copies of the standard 
can be obtained from the American Society of 
Mechanical Engineers, 29 W. 39th St., New 
York 18, N. Y. 


* * * 


Few Americans recognize how many liberties 
have been lost through the Government controls of 
the last few years, in peace and war alike. Free- 
dom is easy to lose, but hard to regain. 





Scale Models of Machine Tools for Use in Production 
and Plant Lay-out Planning 
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From Aluminum Oxide to 


Spectacular Operations in the Pro- 
duction of Aluminum Sheets and 
Plates in the Modern Plants of the 
Aluminum Co. of America Located 
at Alcoa, Tenn. These Illustrations 


Fig. 1. Aluminum Sheets are 
Hot-rolled from Slabs 1/4 to 
3/4 Inch Thick in a Five-unit 
Continuous Mill. This Mill 
Transforms the Slabs into Sheets 
from 0.100 to 0.200 Inch in 
Thickness at the Rate of Hun- 
dreds of Feet Per Minute 


Fig. 2. Long Row of Electrolytic Cells in which Alumina (Aluminum Oxide) is 
Dissolved into Molten Cryolite and Separated into Its Component Parts of Alum- 
inum and Oxygen by Passing Electricity through the Mixture. The Capacity 
of Each Cell is Approximately 500 Pounds of Aluminum per Twenty-four Hour Day 





Rolled Aluminum Sheets 


Show Various Steps in the Manu- 
facturing Process, Starting with 
‘the Production of Aluminum 
from Aluminum Oxide and End- 
ing with the Rolling of the Sheets 


Fig. 3. Coils of Aluminum 
Sheet Stock Ready for Anneal- 
ing. After Annealing, These 
Sheets are Reduced to Final 
Thickness in Huge Four-high 
Cold-rolling Mills Capable of 
Making a Heavy Reduction in 
Sheet Thickness at Each Pass 


Fig. 4. Entry End of the Battery of Five Huge Mills which Receive the Heated 
Slabs of Aluminum and Transform Them into Aluminum Sheets Hundreds of Feet in 
Length at a High Operating Speed. Each of These Mills Operates at a Pro- 
gressively Higher Speed, so as to Take Care of the Increasing Length of the Sheet 
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Fig. 5. (Left) Transferring an 
Aluminum Ingot by Means of 
a Stiff-leg Crane to the Soak- 
ing Pits where It is Heated to 
a Suitable Temperature for Hot 
Rolling — the First Step in the 
Manufacture of the Sheets. In- 
gots Range from 6 to 12 Inches 
in Thickness 


Fig. 6. (Below) Close-up View of 
One of the Electrolytic Cells 
in which Aluminum is Obtained 
from Alumina. The Aluminum 
is Deposited in the Bottom of the 
Cell as a Molten Layer, is Tap- 
ped from the Cell into Large 
Mixing Ladles, and Cast into Pigs 
Weighing About 50 Pounds Each 





Fig. 7. (Right) Coiling Alum- 
inum Sheet Stock as It Reaches 
the End of the Run-out Table 
Seen in Fig. 1. As Each Coil 
is Completed, It is Automatic- 
ally Transferred to the Left 
and Turned into a Vertical 
Position for Transfer to the 
Storage Department (Fig. 3) 
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Fig. 8. (Below) After Final Roll- 
ing Operations, Sheets of Heat- 
treatable Aluminum Alloys are 
Subjected to a High-temperature 
Thermal Treatment, and then 
Quenched and Age-hardened. A 
Number of Heat-treated Flat 
Sheets are Seen at the End of 
the Quenching Step 
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Rapid Milling of Propeller- 
Shaft Bearings 


An unusual method of milling propeller-shaft 
bearings in ship construction work was described 
by Lieutenant C. A. Palmer, of the United States 
Navy, and J. G. Kenney, carbide engineer at the 
New York Naval Shipyard, in a paper presented 
before the recent semi-annual meeting of the 
American Society of Mechanical Engineers in 
Detroit. 

The propeller-shaft bearings are made up of two 
semicircular bronze castings from 12 to 14 feet 
long, with an inside diameter of 23 inches. The 
end of one of these bearings is shown in Fig. 2. 
Ten dovetail grooves, filled with rubber or lignum 
vitae strips which support the shaft, must be ma- 
chined longitudinally in each half-bearing. In the 
past, each groove was machined individually on a 
planer, sixty hours being required to complete each 
half shell. 

To reduce the machining time on this job, a mul- 
tiple-head milling cutter was designed and made. 
This enabled each half-bearing to be machined in 
three hours. The cutter-head was fitted to the 
cross-head of the planer, as indicated in Fig. 1. 
This head holds ten pairs of carbide-tipped milling 
cutters, one pair for each groove to be cut. The 
cutters are driven by means of a telescoping shaft 
from a motor mounted at the rear of the planer. 
The telescoping shaft allows full travel for the 
planer table. The table travel speed was reduced 
to a suitable rate for the feed. 

To perform the operation, the half-bearing is 
placed on the planer table in a semicircular cradle 
and fed into the cutters, which rotate at 400 R.P.M. 
(320 surface feet per minute) at a feed of 0.001 
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inch per tooth. All ten grooves are rough-milled 
at one pass of the table. The leading cutter ma- 
chines the bottom of the groove, and the following 
cutter the dovetails. Then the roughing cutters are 
replaced with finishing cutters for the second pass, 
which operate in the same manner. When a num- 
ber of bearings are to be machined, the bearings 
are first all rough-machined, after which they are 
all finish-machined. 

At the same time that the multiple cut- 
ter-head machines the dovetail grooves, 
the facing plate shown in Fig. 2, which 
holds eight carbide fly-cutters, bores the 
bearing to the correct inside diameter. 
This facing plate rotates at 110 R.P.M. 
(690 surface feet per minute), with a 
feed of 0.008 inch per tool. It is driven 
from the same motor as the milling cut- 
ter head. 


Fig. 1. (Left) Multiple Milling Head 
with Ten Pairs of Carbide-tipped 
Milling Cutters for Milling the 
Dovetail Grooves in the Bearing 


Shown in Fig. 2 


Fig. 2. (Above) Facing Plate with 

Eight Carbide Fly-cutters Used for 

Boring the Inside Diameter of the 
Shaft Bearing 
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Induction Heating Applications in 
the Machine-Building Industries 


A Comprehensive Review of the Application of Induction Heating 

to Processes in the Metals Industries was Presented before the 

Semi-Annual Meeting of the American Society of Mechanical Engi- 

neers in Detroit by Harold A. Strickland, Jr., Chief Engineer 

of the Induction Heating Division of the Budd Co. An Abstract 
of This Paper is Presented Here 


ISTORICALLY, the idea of induction heat- 
H ing is not new. Attempts were made to heat 

metal inductively as far back as 1892, and 
there is a patent application relating to this sub- 
ject dated 1888. Commercially, however, induction 
heating is a comparatively recent development. The 
war period gave a great impetus to the applications 
of this process. It is estimated that in 1932 induc- 
tion heating equipment equivalent to 37,000 K.W. 
was installed. This rose to 300,000 K.W. in 1944, 
and at the present time, this figure is considerably 
higher. 

Like many other new developments, induction 
heating has been made the subject of much glamour 
and some misunderstanding. The fact that the cur- 
rently popular word “electronics” is applicable to 
some of the power converters used for induction 
heating has not lessened this confusion. To make 
this review reasonably complete, let us first answer 
the question: “What is induction heating?” 


Principles Involved in Induction Heating 


Induction heating is a process of electromagneti- 
cally inducing a circulating electric current in a 
conducting piece of work to produce useful heat. 
The process is analogous to the production of heat 
energy in a short-circuited transformer secondary, 
with the exception that the work-piece functions 
both as the core and the secondary winding of the 
transformer. 

Useful heat is generated only in the path of the 
induced currents, which are generally confined to 
the surface of the article being heated and to the 
zone immediately adjoining the inductor. The heat 
is produced by the electrical resistance losses, the 
Same as in an electric stove or other resistance 
heating unit. It would perhaps be suitable to desig- 
nate the process “induced resistance heating.” In- 
asmuch as good electrical conductors have low 
resistance, they are more difficult to heat inductive- 
ly than poorer conductors. A perfect conductor of 
electricity, if one existed, could not be heated in- 
ductively at all. 

Heat produced inductively is sometimes credited 
with unique characteristics. This is misleading. 


The heat produced by this process is not in the least 
different from heat produced by other heating 
processes. There are properties connected with the 
process that are unique, but these are associated 
with the means of introducing the energy that is 
converted into heat, and not with the character of 
the heat energy produced. 

The prime characteristics of the induction heat- 
ing process are: (1) The ability to introduce heat 
energy to the work at an almost unlimited rate. In 
practice, the limiting factor is either the capacity 
of the induction heating equipment or the thermal 
rate of diffusion of the heated metal. If heat can- 
not be conducted from the directly heated zone, 
localized fusion will take place. (2) The ability to 
transfer energy to the work without any physical 
contact with the work. (3) The absence of any 
temperature limitation other than the melting of 
the work. (4) The ability to concentrate in a thin 
surface zone of the work practically all of the 
energy introduced. 


High Frequencies are Used in Induction Heating 


High frequencies, that is, frequencies that are 
higher than those obtainable from standard power 
lines, are generally employed in induction heating. 
While the use of higher frequencies involves the 
added cost of a frequency converter, this cost is 
largely offset by the economies realized in the cost 
of power-factor correction capacitors. — 

There are two basic types of high-frequency cur- 
rent sources for induction heating. These are 
rotating equipment and oscillatory equipment. By 
far the largest amount of induction heating is pro- 
duced from motor-driven inductor alternators. 
High-frequency current is generated in the stator 
windings of an inductor alternator by flux ripple, 
which is set up by a toothed rotor. Because the 
generator rotor has no electrical windings or con- 
nections, and may even be a single solid forging of 
steel, it is a simple and extremely rugged piece of 
equipment. 

Oscillators constitute the second class of high- 
frequency current sources. These include (1) 
spark-gap oscillators, (2) vacuum-tube oscillators, 
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and (3) mercury-arc inverters. 
lators are available only in small sizes. 
slightly less than vacuum-tube oscillators on a 


Spark-gap oscil- 
They cost 


power-output basis, and are commercially re- 
stricted to frequencies of about 200,000 cycles. 

Vacuum-tube oscillators are virtually unlimited 
in frequency output, although their ratings fre- 
quently diminish above 1 1/2 megacycles. Since 
very little induction heating is done above 1/2 
megacycle, this is unimportant. The application 
of both spark-gap and vacuum-tube oscillators is 
primarily to work of small cross-section, where the 
frequencies of motor-generator sets are too low for 
efficient heating. 

The mercury-are inverter is the newest induc- 
tion heating power source. It is available at pres- 
ent in frequencies up to 1000 cycles, which limits 
its application to through heating of steel over 
2 3/8 inches in diameter. The mercury-arc inverter 
has a slightly higher efficiency than motor-gener- 
ator sets, and is obtainable at about the same price 
per kilowatt. 


Coils Used for Induction Heating 


While much of the first cost of an induction heat- 
ing installation is for the equipment for thanging 
commercial power to higher frequencies, the in- 
duction heating coil is the basic component of the 
system. All induction heating coils are fed with 
relatively high currents. The coils are generally 
water-cooled to carry away the heat losses of the 
coil, which creates the illusion of heat flowing from 
a cold coil to an incandescent work-piece. Induc- 
tion heating coils may be divided into five classes: 
(1) Single-turn “outside-diameter” coils, generally 
machined from solid copper; (2) multi-turn, usu- 
ally helical, external heating coils; (3) pancake 
coils; (4) internal heat heads; and (5) special coils 
conforming to the requirements and shape of the 
work to be heated. 

The solid single-turn inductor is used mostly for 
heat-treating and localized brazing. It is idea] for 
application to heat-treating when quenching water 
is present, and to silver soldering when flux is 
present. It is frequently built with a quenching 
passage through its walls to allow heating and 
quenching in a single operation. The multi-turn 
coil is generally used where larger areas are to be 
heated and higher efficiency is required. The multi- 
turn coil is often used when a solid inductor might 
be used at a lower frequency. Multi-turn inductors 
range from a few turns of bare copper tubing to 
highly specialized forge heating coils, which are 
thoroughly insulated electrically, waterproofed, 
and equipped with water-cooled work-support rails. 

Pancake coils are used to heat-treat the face of 
a section, to spot-heat zones in large flat areas, and 
to heat entire sections where the sections would be 
too thin to orient the flux parallel to the axis of the 
work. The efficiency of a pancake coil is not as 
great as that of an external coil, but it is high 
enough to be commercially applicable. 
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Internal heating and heat-treating coils consti- 
tute a field by themselves. They are the most com- 
plicated of the general types of inductor coils, and 
to obtain efficiency in the limited spaces of an in- 
ternal aperture, they are designed and built to close 
tolerances. Most internal coils are wound on lamin- 
ated iron cores to improve their coupling, which, 
without the cores, would be inferior to that of an 
external coil. 

Special coils of almost any form can be built. 
These include coils for the heating of odd-shaped 
pieces or for the introduction of odd heat patterns 
into regularly shaped pieces. They are limited only 
by the ingenuity of the designer and the funda- 
mental laws of magnetism. 

In designing special coils, it is well to remember 
the following: (1) Heat is produced only in the 
path of the current flow; current attempts to flow 
directly under, and parallel to, the current flow in 
the inductor itself. (2) Current and flux never 
turn corners sharply. They always tend to follow 
a smooth streamline flow. (3) The path of the cur- 
rent in the work must be complete. Current can 
only flow in a closed circuit and the circuit consti- 
tuted by the work-piece must be complete. (4) Con- 
centration of current, and therefore of heating, in 
the work-piece decreases rapidly with increase in 
spacing of the inductor element from the work. 
The heating effect is inversely proportional to the 
square of the increase in spacing at close distances. 


Applications of Induction Heating 


Differential surface hardening by the induction 
method produces a superior product, in combina- 
tion with an excellent production method. Its ad- 
vantages are becoming increasingly evident, espe- 
cially as pieces are designed to take advantage of 
it as a means of production. From a heat-treat- 
ment point of view, it has the following advan- 
tages: (1) Very low distortion. (2) No scaling 
other than a slight coloring oxide which, when it 
can be retained, probably improves the wearing 
properties of the piece. (3) Practically no surface 
decarburization. (4) Differential and zone hard- 
ening without necessity of plating or other shield- 
ing of soft sections as required in carburizing pro- 
cedures. (5) Extremely short production time per 
piece. Frequently, it is a production-line opera- 
tion with the heat-treating machine in line with 
other machining operations. (6) Small space oc- 
cupied on the production floor. (7) Deep cases pro- 
vided as quickly and easily as shallow cases. (8) 
Adaptable to automatic handling. (9) “Superhard- 
ness” at intermediate carbon contents. 


Static and Progressive Heat-Treatments 


Induction hardening is done either statically or 
progressively. In static heat-treating, the part 1s 
placed in a fixed relationship with an inductor. 
Energy is applied to the inductor, immediately fol- 
lowed by a quench. Quenching may be by water 
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(which is most usual), cold back metal (which is 
frequently used), oil, or hot salt. The two latter 
quenches are less often employed, as they are rela- 
tively difficult to handle and satisfactory results 
ean usually be obtained without them. 

Some quenching is done following static heating 
by dropping the work-piece into a quench bath. 
Although a simple device, this often produces un- 
reliable results, because the quenching action is de- 
pendent upon the manner in which the piece falls 
into the bath. In differential hardening, the quench- 
ing procedure is perhaps more important than the 
heating in producing uniform and satisfactory 
hardness patterns. Quenching must be done accu- 
rately to secure accurate results. This constitutes 
one of the advantages of induction heating, for it 
is easy to produce accurate quenching results by 
most induction hardening fixtures. 

In progressive heat-treating, the part and the 
inductor are in motion relative to each other while 
the power is applied to the inductor. This causes 
the work to be “scanned” by a moving zone of heat. 
Here, again, a water quench is generally used in 
conjunction with the inductor, but back metal or 
oil quenching may be employed. 

In heating ordinary low- and medium-carbon 
steels, most of the factors determining the results 
are constant, and variations center around the rate 
of power input, the section mass, and the applied 
frequency. The most frequently inductively hard- 
ened steel is SA E 1045. It can be hardened to as 
high as 64 Rockwell C. Sorbitic prior structures 
are desirable, but many pieces are induction hard- 
ened “as cast” or “as forged.” An energy input of 
30 to 35 kilowatt-seconds per square inch is a com- 
mon figure for the surface hardening of steel. 


Stresses Produced by Induction Heating 


No discussion of differential heat-treating is 
complete without some reference to the stresses in- 
troduced by the hardening operation. These stresses 
may be favorable, unimportant, or adverse. As an 
example of favorable stresses, one manufacturer of 
steam-hammer piston-rods has found that an ex- 
ternal induction heat-treatment has improved the 
fatigue life of these rods more than 200 per cent. 
In another case, where the stresses were not favor- 
able, a Diesel-engine manufacturer found that 
there was a reduction in endurance limit of from 
10,300 pounds per square inch in an unhardened 
crankshaft to 7700 pounds per square inch in an 
induction-hardened crankshaft, although subse- 
quent shot-peening raised the endurance limit of 
the induction-hardened shaft to 10,800 pounds per 
Square inch. These examples indicate some of the 
experiences with residual stresses. 

The characteristic pattern of stresses in a dif- 
ferentially hardened piece is (1) a hardened sur- 
face zone under compressive stress; (2) a transi- 
tion zone adjacent to or under the harderied area 
In tension stress; and (3) a balance of the material 
with either neutral or compressive stress. 


Peak stresses can be reduced by tempering at a 
maximum stress-relieving temperature; preheating 
before hardening to minimize temperature gradi- 
ent; deep-pattern heat-treating; cold-working to 
reverse stress directions; reducing power and in- 
creasing the heat time to move the tension zone 
deeper into the work; or quench delaying to allow 
maximum time for ferrite solution and thereby 
produce a maximum of martensitic zone. 


Through Hardening by Induction Heating 


Through hardening by induction heating is not 
only possible but practical. The rate of heating is 
not overly important. For through hardening, the 
induction method furnishes a compact, rapid pro- 
cess in which metallurgical and stress effects exist 
as in conventional heat-treating. The maximum 
rate of heat input is limited primarily by the rate 
of heat equalization in the work. 

Some induction hardening is done in conjunction 
with prior carburizing. This process produces 
excellent work, but has fewer production advan- 
tages than differential hardening. 


Induction Heating for Brazing 


During the war, induction heating for brazing 
was adopted on a wide scale. It proved to be an 
excellent means of heating assemblies for use with 
the new low-temperature silver brazing alloys. Its 
cleanliness and ability to produce an excellent job 
with unskilled labor greatly widened the acceptance 
of brazing as a production tool. Many brazing 
alloys for use at various temperatures are avail- 
able on the market. 

Generally speaking, the parts to be brazed are 
cleaned and preassembled with a paste flux and 
preshaped rings or sections of brazing alloy. The 
assembly is then placed in a fixture in a predeter- 
mined relation to an induction coil, and the proper 
localized heat for the brazing operation is supplied 
automatically by the induction heating equipment. 
Normal heating time for this type of operation 
varies from ten seconds to one minute. Excellent 
results can be expected if several simple rules are 
followed. Fundamentally, it is necessary to heat 
the entire joint to the brazing temperature, avoid- 
ing the overheating of any part. To accomplish 
the best results, the following points should be 
observed : 

1. Design the inductor to apply heat to the heav- 
iest section of the joint. 

2. Avoid too rapid heating. It is often better to 
use a longer heating time and a multiple fixture, 
heating several pieces simultaneously, than to at- 
tempt to secure the same production from a single 
coil and fixture, using too short a heating time. 

3. Avoid overheating. Don’t boil all the brazing 
material out of the joint. Temperatures above 1600 
degrees F. cause deterioration of low-temperature 
silver flux, allowing scaling to proceed at a rapid 
rate. 
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4. Be sure that the set-up brings all surfaces of 
the joint to be brazed well up to the brazing tem- 


perature. A satisfactory joint cannot be obtained 
with only one side of the joint at the brazing tem- 
perature, although solder will flow into the joint 
under these conditions, giving the false appearance 
of a good braze. 

5. Apply plenty of brazing flux to the zone where 
the braze is desired. 


6. Be sure the parts to be brazed are well cleaned 
and free from oil. 


Induction Heating for Forging 


Heating for forging is perhaps the most recent 
application of induction heating to become wide- 
spread. It, too, received its greatest acceleration 
and development as a result of war demands. Hav- 
ing proved its value, it is now being applied to even 
greater proportions in peacetime applications. It 
has the following advantages: 

1. Clean and cool working conditions are pro- 
vided. 

2. Virtually no scale is produced. This results 
in (a) lower steel cost per part, due to the elimin- 
ation of direct loss of steel by scaling; (b) smaller 
machining stock allowance, as scale is not em- 
bedded in the surface of the forging; and (c) much 
longer die life, reported to be as high as 4 to 1. 

3. It is an extremely high-speed operation, as 
metal-heating operations go. A bar of 1 5/16-inch 
steel can be heated throughout to forging tempera- 
ture in as short a time as five seconds. 

4. It requires small floor space. Induction heat- 
ing units occupying as little as 24 by 44 inches floor 
space are available. 

5. No skill is required on the part of the oper- 
ator. All that he is required to do is to place the 
stock in the heater and press a button. 

6. Great flexibility in starting and stopping pro- 
duction is provided. It is possible to heat a single 
bar or to operate at full production rate at the will 
of the operator. This is a great advantage in set- 
ting up jobs and in the event of die trouble. 

7. Temperatures and heating times are extremely 
uniform. This eliminates overheating and burning 
and results.in uniform forgings. Dies can be de- 
signed to produce almost no flash at all. In one hub 
forging, flash of only 2 3/4 ounces is consistently 
obtained from a forging weighing 8 pounds. This 
results in great steel economy and in lighter load- 
ing on the forging tools. 

8. Less labor is required when pieces are heated 
inductively. 

9. Owing to the small amount of material heated 
at any time, operation shut-downs do not involve 
great heat or material losses. 

10. Owing to the electrical nature of the controls, 
production can be paced by the equipment, in cases 
where this is desired. 

11. Coils and coil linings are quickly interchange- 
able. This means no furnace “down time” for re- 
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12. The process is adaptable to mechanical hand. 
ling. The actual space required for the heating 
operation is so small that the work-handling equip. 
ment, with all elements operating at room tem. 
perature, is nearly always adaptable. 


Heating Equipment for Forging 


Forging heating is done primarily in two basic 
types of heaters—bar heaters and continuous bil. 
let heaters. The continuous billet heater is a me. 
chanically loaded device, and may be coupled with 
hopper feeding mechanisms. Equipment is avail. 
able for the automatic feeding of stock into bar 
type heaters. Stock diameters above 1 1/4 inches 
can be heated to forging temperatures at the rate 
of about six pounds per hour for each K.W. of 
nameplate rating. Commercial power is required 
at about the rate of 400 kilowatt-hours for each 
short ton of steel heated. 

It is possible to heat copper, aluminum, brass, 
stainless steel, and other common metals by the 
inductive process; in general, as many pounds per 
hour per K.W. can be heated to hot-working tem- 
peratures as is the case with steel. Stock diam- 
eters smaller than approximately 1 1/4 inches are 
heated with less efficiency than larger diameters 
because (1) they have a greater ratio of surface 
area to volume; (Z) they are more difficult to 
couple closely; and (3) the higher frequency gen- 
erators necessary for treating small stock are less 
efficient than 1000- and 3000-cycle converters. 

Tube stock can be heated at lower frequency than 
solid bars of the same diameter because the current 
penetration is limited in a tube by the wall thick- 
ness, as well as by the high-frequency skin effect. 
If the tube wall is not uniform, temperature varia- 
tions will be greater when the heating current pen- 
etrates through the wall, and it is, therefore, often 
desirable to use higher frequencies in tube heating 
than would otherwise be required. 


Concluding Remarks 


Summarizing, induction heating is a commer- 
cially new method of heating which has completed 
its initial stages of development. It has produced 
results that are sometimes completely new and at 
times merely improvements upon previous practice. 
The first cost of equipment is frequently higher 
than for competitive methods, but operating sav- 
ings often more than offset this higher first cost. 
Induction heating should not be applied indiscrimi- 
nately. There is a great deal of “know how” to 
the art, and frequently there is one best way to 
solve a particular problem. Most induction heating 
manufacturers welcome the opportunity to develop 
applications for their equipment. For this reason, 
applications that might appear to be suitable for 
induction heating should be discussed with estab- 
lished firms specializing in the induction heating 
field before a decision as to the practicability of the 
process is made. 
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Governing Factors in Holding 
Machining Costs to a Minimum 


In a paper presented by Lawrence S. Martz of 
the Micromatic Hone Corporation, Detroit, Mich., 
pefore the recent semi-annual meeting of the Amer- 
ican Society of Mechanical Engineers held in De- 
troit, the author pointed out that there are many 
factors that influence the cost of machining pro- 
cesses besides cutting speeds and feeds. While the 
paper, entitled “What’s New In Honing,” dealt 
specifically with honing processes, many of the 
statements apply to all machining methods. 

The author called attention to the fact that it has 
recently become increasingly obvious that heavier 
feeds and faster speeds, even when tripled and 
quadrupled, can be of little benefit if there is no 
accompanying decrease in the amount of time re- 
quired for loading and unloading the work, for in- 
spection, and in the “down-time” for equipment 
repairs or replacements, adjustments, and similar 
factors. Also, the benefits of faster cutting oper- 
ation can be quickly nullified by a continuing con- 
dition of labor inefficiency, arbitrary interference 
with production planning and scheduling, and in- 
creases in material costs. 

The conviction is now voiced by many production 
executives that production per man-hour can be 
satisfactorily increased only by more carefully con- 
trolled stock removal, and less of it, combined with 
automatic work-handling and machine operation, 
and improved methods of work inspection. It is 
considered equally necessary to assure more de- 
pendable interchangeability of parts. 

Those engaged in the machine tool industry 
recognize that this is a logical step in counteract- 
ing the evils which beset our production system 
today. In the honing process, this has inspired 
two important new developments: The first now 
makes it possible to remove from twenty-five to 
thirty times as much stock as was formerly prac- 
ticable, at rates up to ten or twelve times as fast 
as in pre-war practice; the second comprises auto- 
matic size controls which hold the final diameter 
within 0.0003 inch in most applications. 


* * * 


New. Plastics Molding Film 


The story of completely automatic molding is 
told in a new full-color 16-millimeter motion pic- 
ture, entitled “Robots at Work,” prepared by the 
F. J. Stokes Machine Co., press manufacturer. 
The picture shows hand-molding and manually 
operated and semi-automatic presses, as well as 
automatic equipment. Typical examples of mold- 
ings best suited to automatic production are also 
shown. Controls and other mechanisms of the auto- 
matic presses are described in detail. The running 
time of the film is thirty minutes. Prints can be 
obtained for showings to engineering and industrial 
groups by addressing the F. J. Stokes Machine Co., 
Tabor Road, Philadelphia 20, Pa. 


Proposed Revision of Simplified 
Practice for Grinding Wheels 


The National Bureau of Standards has announced 
that a revision of Simplified Practice Recommend- 
ation R45-39, covering grinding wheels, has been 
proposed by the Grinding Wheel Manufacturers 
Association. Among the important changes sug- 
gested are the addition of a number of shape types, 
including cones and plugs, not previously listed. 
Also, the new recommendation will include a 
greatly improved method of “use classification,” 
which will facilitate the selection of wheels of suit- 
able size, shape, and bond for practically every 
present-day need. Copies of the proposed revision 
can be obtained from the Division of Simplified 
Practice, National Bureau of Standards, Washing- 
ton 25, D. C. 


Eliminating Distortion in Torch 
Cutting Operation 


In a multiple-torch cutting operation at the plant 
of the Service Welding Co., Ridgefield, N. J., an 
Airco electrode is employed to tack-weld the points 
of entry of the Oxygraph torches through the 1/2- 
inch steel plate being fabricated. In this way, the 
cut steel is restored to a continuous plate and the 
cut sections are prevented from rising out of 
horizontal alignment with one another. 





Tack-welding the Points of Entry of Torches in a Multiple 
Cutting Operation to Prevent Distortion of Steel Plate 
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Engineering Mews 


The “Robot Rembrandt’—A New Device 
Facilitating Drafting-Room Work 


A “Robot Rembrandt” that reduces the time re- 
quired for making certain types of drawings has 
been developed by the engineers of the Studebaker 
Corporation. The purpose of the machine is to 
draw illustrations of actual objects quickly or to 
convert the image on a blueprint to a single three- 
dimensional, true-to-scale drawing. In the case of 
blueprints, the part can be drawn as if viewed from 
any angle merely by tilting the blueprint to a speci- 
fied plane and projecting the view by means of the 
new device. 

The apparatus, known as “Sun-Vu,” comprises a 
hooded eye-piece and an electrically actuated pencil 
point which is mounted inside an arm extending 
from the base of the eye-piece. The sighting in- 
strument can be moved both horizontally and ver- 
tically above an object on the drawing “‘stage’’; its 
position determines the position of the pencil point 
over the drawing-board. 

The drawings are made by following the contour 
of the object or design, focussing with cross-hairs 
in the sighting instrument. Each time the operator 
centers on a salient point, he presses a control but- 
ton. The pencil makes a dot on the drawing-board. 
These dots are later joined and hand shading 
applied in cases where this is desirable. 
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Aluminum Adopted for Truck 
Rear-Axle Housings 


A light-weight, heavy-duty truck axle with 
aluminum housing, hubs, and brake shoes is a de. 
velopment of the Timken-Detroit Axle Co., Detroit, 
Mich. The axle weighs 220 pounds less than the 
same unit equipped with malleable iron parts. It 
is claimed that this weight saving should lengthen 
tire life considerably, and also improve the riding 
qualities of the truck, particularly when lighter 
loads are to be carried at high speeds. The reduc- 
tion in dead weight will permit trucks to carry 
more pay load. 


Channel of Circulating Water Helps 
Navy Study Ships’ Gear 


A miniature ocean in which ships’ gear remains 
stationary while water is forced past it is helping 
the United States Navy to conduct studies with a 
view to improving the performance of its fighting 
ships. Called a “circulating water channel,” the 
latest test unit of the David W. Taylor Model Basin, 
Washington, D. C., sends 750,000 gallons of water 
coursing through an upright circular aqueduct and 
drives it against ships’ gear or scaled ship models 
in a reverse simulation of real ships plowing their 
way through the ocean. 

Two huge motors rated at 
1000 H.P., but which can develop 
up to 1750 H.P. for short periods 
of time, were especially designed 
by the Westinghouse Electric 
Corporation to furnish power for 
circulating 2800 tons of water in 
the channel at speeds as high as 
12 miles per hour. Surface water 
is kept flat to permit visibility of 
undercurrents. Turbulence can 
be observed from beneath or 
from either side through plate 
glass. 

The shafts of the motors are 
connected directly to huge im- 
peller pumps. Giant blades on 
these pumps, which are located 
in one of the vertical shafts of 


Three - dimensional True - to - 

scale Drawings are Easily Made 

from Actual Objects or from 

a Blueprint by Means of the 

“Robot Rembrandt” Instrument 
Here Illustrated 
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Cutting through 24 Inches of Steel is an Easy Job for 

This Oxweld Oxy-acetylene Blowpipe. It is Seen 

Engaged in Cutting up a Hot-top End of a Partially 

Forged Ingot of Chromium-nickel-molybdenum Steel 
at a Speed of 3 Inches per Minute 


the water tunnel, force water in a continuous flow 
around the 385-foot long channel. The impeller 
pumps are equipped with variable-pitch blades to 
provide different rates of water speed. 


Experiments being Conducted on 
Gas-Turbine Locomotives 


The gas-turbine locomotive is likely to be heard 
from soon. The Westinghouse Electric Corporation 
has developed a 2000-H.P. experimental gas turbine 
which could be applied to locomotive service. This 
gas turbine is only 3 1/2 feet wide by 26 feet long; 
hence two units can be placed lengthwise in a 
locomotive, occupying only 26 feet of the length of 
the engine. Possibly a 4000-H.P. locomotive would 
need to be only from 40 to 50 feet long. This would 
be a remarkably compact unit. Diesel-electric loco- 
motives have been in use for some twenty years, 
but the best that has so far been done is to provide 
a 3000-H.P. engine in a single cab 90 feet long. 

While a gas-turbine locomotive is yet to be built, 
there are reasonable indications that it will some 
day become a major competitor in the railway 
power field. It will burn low-grade, low-cost 
bunker C petroleum, and if present research work 
proves successful it may burn coal. 


Instrument that Records Presence of 
Chemical Elements in Materials 


A new X-ray photometer which indicates and 
records the concentration of one chemical element 
in the presence of others in solids, liquids, or gases 
has been developed by the General Electric Co. The 
new instrument, which is non-destructive to most 
materials, accomplishes this by measuring the 
change in absorption of X-rays between a sample 
and a standard. 

The X-ray photometer can be used in such appli- 
cations as determining the ash content of coal, 
sulphur content of oil, hydrocarbon, chlorine, or 
fluorine content of plastics, tetraethyl lead con- 
tent of gasoline, and bromine concentration in 
certain brominated compounds. The sensitivity of 
this method of analysis varies from 0.01 per cent 
to 1 per cent, depending upon the difference in 
atomic numbers of the components making up the 
Specimens. The X-ray photometer is housed in a 
standard control cabinet, 72 inches high, 28 inches 
wide, and 20 inches deep. 

Provision is made for several types of test cells, 
i which the samples are contained, and the liquid 
and gas cells can be arranged for continuous flow 





of the materials being analyzed. The new instru- 
ment has the features of high speed and continuous 
operation. No special skill is required to operate 
the analyzer. 


Boilers and Refrigerators Operated 
by Sun Power 


An apparatus is said to have been developed in 
the Soviet Union that converts solar energy into 
steam in quantities sufficient for use in canning and 
chemical plants. The inventor is a Spanish scien- 
tist, Federiko Molero. The solar heat boiler has an 
estimated capacity of 260 pounds of steam per 
hour. It is mounted above a parabolic reflector 
about 33 feet wide which collects and concentrates 
the sun’s rays. The inventor is said to have smelted 
metals with similar equipment. 

Another development claimed for Soviet scien- 
tists is a solar refrigerator which maintains sub- 
zero temperatures even though the outside heat is 
as high as 98 degrees F. in the shade. The refriger- 
ating appliance consists of a solar boiler and an 
absorption refrigerator that has no moving parts, 
with the exception of a small pump that keeps am- 
monia solution in circulation through a series of 
hermetically sealed condensing chambers. This 
appliance is said to produce hot water and artificial 
ice at the same time. 
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Any method that will promote understanding 
and reduce friction between employes and manage- 
ment in a manufacturing plant is worthy of serious 
study. While it is true that much industrial dis- 
content of late has been fostered by the actions and 
utterances of high Government officials and the 
agitation of labor leaders, the basic fact remains 
that where there is thor- 
ough understanding be- 
tween employes and man- 
agement, the likelihood 
of labor difficulties is 
minimized. For this rea- 
son, the recent action of William L. Batt, president 
of SK F Industries, Inc., in arranging for a joint 
meeting of the union stewards at the Philadelphia 
plant of SK F and the plant foremen has much to 
commend it. 

Mr. Batt stated that he hoped that meetings of 
this kind would aid in reducing friction within the 
plant, just as the company has reduced friction in 
the equipment of mechanical industries through 
the production of ball and roller bearings. He 
pointed out that good relationship between union 
and management must be provided by the foremen 
and the union stewards. in the plant. He urged 
upon the foremen, in the case of disagreements, to 
make the facts of each issue clear, so that a fair 
solution could be reached, and he urged upon the 
union to give its best thoughts to the manufacture 
cf a better product at a lower cost. In that way, 
employes and management can be parties to the 
success of any enterprise, to the mutual benefit of 
both sides. 

Someone might say that this is like a voice 
crying in the wilderness, because recent events, 
unfortunately, have not 
given proof of much will- 
ingness to cooperate on 
the part of union lead- 
ers, even when manage- 
ment has been willing to 
go more than half way. It is to be hoped, however, 
that some of the union leaders will accept the op- 
portunity to establish better relations. 

At the meeting between the foremen and union 
stewards sponsored by Mr. Batt, Clinton S. Golden, 
international vice-president of the United Steel- 
workers of America, was present and made an 
address. Mr. Golden pointed out that it was most 
unusual for the president of a great corporation to 
take the initiative in suggesting the desirability of 


A Step toward Real 
Union-Management 
Cooperation 


Without Industrial 
Peace, Nobody Can 
Prosper 
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a joint meeting of the foremen and stewards, and 
said he believed that this was a good way to start 
developing a constructive and cooperative relation- 
ship. He expressed the hope that this event would 
mark the inauguration of new methods in union 
and management relationships. If both industrial 
leaders and union officials could generally take this 
attitude, we would be further on the way toward 
industrial peace than we now are. 


Vv Vv 


Since accuracy is the watchword of the machin- 
ery industries, it may seem odd to suggest that 
much time and effort are frequently wasted, espe- 
cially in tool-rooms, by working to too close toler- 
ances where great accu- 
racy is not essential to 
the proper functioning of 
a machine or device. 
Years ago, a skilled and 
ingenious mechanic said: 
“It takes an exceptionally good man to know when 
to slight work.” 

During World War I, for example, the prepara- 
tions for the effective conduct of the war after the 
entry of the United States were hampered to a 
considerable extent by the close tolerances being 
specified on war material. Inexperienced inspectors 
at that time also expected manufacturers to follow 
literally all the dimensional requirements, because 
they did not have sufficient training to be able to 
use their own judgment safely. This also suggests 
the thought that it takes an exceptionally good in- 
spector to know when to slight inspection. 

During the war just ended, the experience gained 
during World War I and during the intervening 
years of peace and industrial development, pre- 
vented the repetition of many of the errors for- 
merly made. There were fewer bottlenecks created 
by too exacting specifications and unintelligent in- 
spection than there were during the first war. 

When accuracy is necessary, there is no excuse 
for carelessness. Nothing but the best is accept- 
able. But there is no sense in working to thou- 
sandths of an inch on parts that merely “fit in the 
air.” Good judgment and adequate experience 
must determine in each case just what degree of 
accuracy is required. That having been decided, 
the best engineering practice insists on the degree 
of accuracy determined upon—no more, no less. 
In that way, unnecessarily high costs can be 
avoided and time can be saved. 


Needless Accuracy 
May Add Greatly to 
Cost of Production 
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SVIECHANISMS 


Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 


Rotating Disk-and-Pin Mechanism for Controlling Cutter-Head Slide 
of Automatic Cam-Generating Device 


By CHARLES GOLOSMAN 


The automatic cam-generating devices shown in 
Figs. 2 and 3 have incorporated in their designs 
a rotating disk-and-pin mechanism which can be 
easily adjusted to machine harmonic-motion cams 
with any rise, dwell, or diameter in their capacity 
ranges without the use of a master cam or templet. 
In many cases the cams can be generated merely 
on the basis of the calculated values of the rise and 
fall of the cam, so that there is no need for cam 
contour drawings. 

The rotating disk-and-pin mechanism operating 
on the principle illustrated diagrammatically in 
Fig. 1 is employed in the device shown in Fig. 2 
to move the milling cutter A toward and away from 
the rotating work B as needed to mill or generate 


Fig. |. Diagrams Illustrating 
Operating Principle of Rotat- 
ing Disk-and-pin Mechanism 
Employed in Cam-generating 
Devices Shown in Figs. 2 and 
3. Cutter A, Fig. 2, is Indi- 
cated as F in the Diagram at 
the Left. The Diagram at the 
Right Shows Pin C Mounted 
in Disk D and Its Consecutive 
Positions CC as It Rotates in 
a Circle. The Corresponding 
Consecutive Positions of Cut- 
ter F as It Generates Cam B 
are Indicated at FF. Consecu- 
tive Positions of Slide U are 
Indicated at EE. The Harmonic 
Motion Transmitted by Pin C 
to Slide U, which, in Turn, 
Transmits Harmonic Motion 
to Cutter F, Generates the 
Required Harmonic Rise and 


Fall Profile on Cam B 


a plate cam of the required rise, dwell, and fall 
characteristics. 

The pin C in Fig. 2, which is mounted on the 
rotating disk D, transmits the required in and out 
movement to cutter A through contact with a flat 
hardened steel plate E secured to the slide U on 
which the cutter-head is mounted. 

The same arrangement of the disk D and pin C 
is employed in the device shown in Fig. 3 to move 
the end milling cutter A horizontally to the right 
and left as needed to mill a cam groove of the re- 
quired rise, dwell, and fall in the cylindrical cam 
G. The plate E on the slide U which carries the 
cutter-head is kept in contact with the actuating 
pin C by means of a cable and weight attached to 
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the rear end of the slide base (not shown in the 
illustrations) . 

Referring to Fig. 2, the pin C (also shown in the 
diagram Fig. 1) is flattened on its working end to 
a semicircular shape, and is free to rotate in slide 
H, mounted in guide block J. The guide block is 
secured to disk D (see Figs. 1 and 2) and can be 
set by: means of slide H and its adjusting screw W 
to any distance from the center of disk D, thus de- 
termining the throw of the cam to be machined. 

The harmonic motion is obtained by turning disk 
D, and thus rotating pin C in a circle, the radius 
of which is determined by means of slide H. The 
flat side of pin C in contact with the flat hardened 
plate E' causes slide U, which carries the cutter- 
' gpindle head, to advance or recede longitudinally 
with harmonic motion. 

Disk D is driven by means of worm J and worm- 
wheel K. If desired, a small electric motor can be 
installed to drive worm J. The rotating movement 
of disk D is synchronized with that of the cam 
blank B by means of a gear train consisting of 
change-gears L, M, and N. Gear L is mounted on 
the vertical worm-gear shaft O, which also carries 
disk D, together with slide guide block J, slide H, 
and pin C. 

Worm-gear shaft O is mounted in bearings in- 

serted in upper and lower rear bridges P and Q. 
Intermediate gear M is held on a stud inserted in 
the bridge R which supports the work-holding 
stub spindle S. The driven gear N is mounted on 
spindle S and secured to it by a key. The spindle S 
also carries the blank cam B. Spindle S turns in a 
bearing in bridge R. The upper rear bridge P is 
secured to the lower bridge Q. Bridge Q and bridge 
R are fastened directly to base JT. The base slide U 
carries a compound slide V having a vertical brack- 
ét on which the cutter-spindle head is mounted. 
_ The procedure of setting up the device for ma- 
chining a cam is as follows: Let it be assumed that 
a plate cam of 1/2-inch harmonic-motion rise in 
180 degrees and 1/2-inch harmonic-motion fall in 
the remaining 180 degrees is to be machined. 
Assume also that the cam is to have a base circle 
1 1/2 inches in diameter. The first step is to set 
slide H by means of adjusting screw W so that the 
flat side of pin C is 1/4 inch from the center of 
disk D. This setting will give the cam a total throw 
of 1/2 inch. Mount the change-gears L and N on 
their respective shafts O and S, and place the in- 
termediate gear M on the idler gear stud. (In this 
case where the cam is to have a 180-degree rise and 
a 180-degree fall, the change-gears L and N will 
have the same number of teeth.) Next mount the 
cam blank B to be machined on the stub spindle S. 
The compound slide V carrying the cutter-spindle 
head is then set, by means of adjusting screw X, 
for taking a roughing cut at a distance from the 
center of the cam blank equal to the radius of the 
base circle plus the total throw of the cam plus 
the allowance for the finishing cut. 

When disk D completes a full revolution, the cam 
blank B, rotated through gears L, M, and N, will 


also make a complete revolution. The 1/2-inch rise 
on the cam blank during the first 180 degrees of 
rotation and the 1/2-inch fall during the remain- 
ing 180 degrees of rotation of the cam blank are 
obtained by the harmonic displacement of base 
slide U through the action of pin C in disk D. The 
compound slide V and the cutter-spindle head are 
mounted on the base slide U, as shown in the end 
view to the right in Fig. 2. After taking the rough- 
ing cut, the cutter is set by means of screw X to 
take the final cut, which finishes the cam to the 
correct size. 

Should it be desired to complete the rise of the 
cam in a portion of the revolution other than 180 
degrees as, say, in 90 degrees, then the ratio of the 
change-gears L and N must be changed accord- 
ingly. In this case, driven gear N will be required 
to have twice as many teeth as the driving gear L, 
so that the cam blank would make only 1/4 of a 
revolution, or 90 degrees, while disk D and the 
driving gear.complete 1/2 a revolution, or 180 de- 
grees rotation, as required to displace base slide U 
and the cutter-spindle head a distance equal to the 
throw of the cam with a harmonic acceleration and 
deceleration motion. 

Thus the ratio of the change-gears L and N may 
be determined as follows: 


No. of Teeth N 
No. of Teeth L ~ 


180 degrees 
No. of degrees required for rise or fall of cam 


The machining of the fall portion of the cam 
lobe is completed with the same gear ratio set-up 
by rotating disk D through the remaining 180 de- 
grees (if the fall of the cam also takes place during 
the rotational movement of 90 degrees), thus 
bringing pin C back to its starting dead-center 
position. 

It should be noted that if the rise or fall of the 
cam lobe is completed in less than 180 degrees rota- 
tion, the cut must be started on the low point of 
the cam (set pin C on its dead center farthest from 
the end of the base slide) ; otherwise, it would be 
necessary to reverse the direction of rotation of 
disk D to complete the fall of a given cam lobe. 

If the cam to be machined is designed with a 
dwell on a certain portion of its periphery, then, 
as the starting point of the dwell is reached, the 
worm drive of disk D is disengaged, the base slide 
U is locked with clamping screws so that the slide 
and cutter-spindle head will remain fixed in this 
position, and pin C is brought to the center of disk 
D by means of adjusting screw W and its gradu- 
ated scale. The worm drive of disk D is then re- 
engaged for machining the desired dwell portion 
of the cam concentric with the cam-spindle axis. 

The automatic cam-generating device arranged 
for milling a cylindrical cam with harmonic rise 
and fall shown in Fig. 3, as previously mentioned, 
operates on the same principle as the plate-cam 
milling device. It differs only in that portion of 
its construction designed to accommodate the cam. 
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Two bevel gears L and M are 
introduced in the gear train to 
synchronize the movement of 
disk D, carrying pin C, with the 
movement of the headstock spin- 
dle S which carries the arbor on 
which the cam blank G is held. 

The cutter-spindle head Y is 
mounted horizontally on cross- 
slide Z, which is guided in cross 
pridge VV. Cross bridge VV is 
fastened to longitudinal compound 
slide V. Headstock AA and tail- 
stock BB are secured rigidly to 
bridge CC, and the cam blank is 
mounted on an arbor held between 
centers. Disk D is driven, as 
previously described, by worm J 
and worm-gear K. The harmonic- 
motion rise and fall of the cam 
obtained by the harmonic dis- 
placement of base slide U carry- 
ing the cutter-spindle head Y are 
secured by means of pin C in the 
rotating disk D, as in the case of the plate-cam 
milling device shown in Fig. 2. The gear train for 
the cylindrical-cam milling device consists of a 
pair of bevel gears L and M and spur gears MM 
and NN. The setting of pin C for the throw of the 
cam to be machined and the selection of the proper 
gear ratio for obtaining the desired periods of rise 
and fall of the cam are effected in the same manner 


as when machining plate cams. The required dwell 
is also obtained similarly. 


—_ 


Automatic Back-Gear Shifter 
By W. F. MAC GLASHAN, JR. 


A device for automatically shifting a back-gear 
in and out as the torsional resistance of a shaft 
varies is shown in the accompanying illustration. 
This mechanism is a part of an automatic drill- 
press feeding device. Shaft Q is connected to the 
drill-press feed-spindle through an adjustable slip 
clutch (not shown), and motor-shaft A is the 
source of power. The automatic shifting of the 
back-gear permits the use of a small motor to de- 
liver the high thrust necessary at the drill point 
for drilling large holes, and at the same time per- 
mits rapid traverse of the drill to and from the 
work. The back-gear is automatically disengaged 
for drilling small holes. 

Hub B is keyed to input shaft A. Cantilever leaf 
springs C, attached to hub B, are under sufficient 
Initial strain to transmit full torque through 
spherical-ended pins D without slippage. Collar E, 
gear H, and worm N are pinned to shaft F’. Cluster 
gear J, which is supported in frame M, is in con- 
stant mesh with gear H and idler gear G. Worm- 
gear P is pinned to shaft Q. The thrust collar K 





Back-gear J is Automatically Engaged or Disengaged as the 


Torsional Resistance of Shaft Q Increases or Decreases 


floats on shaft F and supports the compression 
spring L. 

At the start of the cycle, input shaft A drives 
shaft F at the same speed through the gripping 
action of pins D on collar E. During this time, 
gear G, which is a sliding fit on shaft F, is idling 
at high speed. When the reaction of worm N to the 
torsional resistance of shaft Q builds up sufficiently 
to overcome the load exerted by spring L, shaft F 
will shift axially to the right. Thus pins D will 
transfer their torque from collar E to the hub of 
idler gear G, thereby transferring the drive 
through the cluster gear J, or back-gear, to shait F. 
The back-gear is automatically disengaged upon 
the reversal of the input shaft A. 

On this particular mechanism, the input shaft 
delivers 1/12 H.P. at 1500 R.P.M. Gears having 24 
pitch furnish a 4 1/2 to 1 reduction through the 
back-gears. Pins D, collar EF, and the hub of gear 
G are hardened. The initial load on spring L must 
be set lower than the minimum worm reaction to 
prevent pins D from dwelling at the parting line 
of collar E and gear G. 


a ok ok 


Drop Forging Association Elects Officers 


At the eleventh annual meeting of the Drop 
Forging. Association, with headquarters in Cleve- 
land, Ohio, the following officers were elected : 
President, Roland J. Ahern, president of the Bill- 
ings & Spencer Co., Hartford, Conn.; and vice- 
president, Ralph A. Mitchell, vice-president of the 
Pittsburgh Forgings Co., Coraopolis, Pa. R. M. 
Seabury, who has served continuously for eleven 
years as secretary-treasurer, was re-elected to that 
office, and Holloway Kilborn was re-elected assist- 
ant secretary-treasurer. 
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Questions and Answers 


Material for High-Strength 
Clutch Plate 


N.R. B. —In a double-plate 
type friction clutch used in 
heavy - duty vehicles, trouble 
has been encountered with 
cracking of the intermediate 


A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


seller personally guarantees to 
keep an appliance in repair for 
a stated period and fails to do 
so, the purchaser is entitled to 
rescind the contract and re- 
cover the full purchase price, 
and the seller must take back 


plate. This plate is 14 inches 

outside diameter by 6 1/2 inches 

inside diameter by 1 1/8 inches thick, and is made 
from cast iron. Breakage could, of course, be 
avoided by making the plate of steel or malleable 
iron, but the strength would be gained at the ex- 
pense of other qualities inherent in cast iron which 
make it desirable for this application—that is, 
wear resistance and dimensional] stability. Could 
you recommend a cast-iron composition that would 
not be subject to this type of failure? 


Answered by Editor ‘Nickel Cast Iron News” 
International Nickel Co., Inc., New York City 


We would recommend an iron possessing a min- 
imum strength of 50,000 pounds per square inch. 
Such an iron would have the following composi- 
tion: Total carbon, 2.9 to 3.1; silicon, 1.8 to 2.0; 
manganese, 0.5 to 0.8; nickel, 1.25 to 1.75; chro- 
mium, 0.1 to 0.3; molybdenum, 0.3 to 0.5 per cent. 

Compositions of this kind are being used for 
brake-drums and similar wear-resisting applica- 
tions. This iron possesses a higher degree of tough- 
ness than ordinary cast irons, thus making it suit- 
able for the application in question. 


es 


Service Guarantees for Equipment 


P. F.—Is a manufacturer legally liable for so- 
called “service guarantees’? 


Answered by Leo T. Parker, Attorney at Law 


Cincinnati, Ohio 


Recent higher court decisions hold that where a 
seller fails to carry out an agreement to keep an 
appliance in repair after he has guaranteed that he 
personally will keep the apparatus in repair, the 
purchaser is entitled to rescind the contract and 
recover the purchase price. In the case of May, 
159 Md. 605, the seller sold and guaranteed an ap- 
pliance. The seller agreed to keep it in repair for 
a year, but he failed to do so. The Court held that 
the buyer could either have the device serviced or 
repaired for one year at the seller’s expense and 
deduct this expense from the contract price or he 
could sue the seller and recover the purchase money 
which had been paid. 

In this case, the Court explained that where a 
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the appliance. 
For comparison, see Welkner 
v. Di Carlo [27 A. (2d) 351] 
reported July, 1942; here the contract provided 
that the appliance had been “completely recondi- 
tioned, service guaranteed one year free.” There 
was no guarantee of the quality, except that it was 
“completely reconditioned,’ and the service was 
“suaranteed” for one year. After the purchaser 
had had the appliance for several weeks, he dis- 
covered that it was defective and needed repairs. 
The seller refused to repair it and the purchase 
filed suit. 

The higher court held that the purchaser was 
obligated to pay the full purchase price for the 
apparatus, but that he could deduct from the con- 
tract price the total expenses incurred in making 
needed repairs. The Court said that where a seller 
does not guarantee that he personally will make 
the repairs, the purchaser must make the repairs 
and the seller must pay the repair bills. 


* * * 


New Mechanical Finishing Process 


A new method of producing a semi-bright finish 
mechanically, known as “Britehoning,” has been 
developed by the Sturgis Products Co., Sturgis, 
Mich. This process is especially intended for small 
stampings, forgings, machined and extruded parts, 
die-castings, and sand castings. It is basically a 
tumbling method involving the use of mineral chips 
and suitable compounds for developing a fine semi- 
lustrous finish on practically all types of metal. The 
new process is well suited for finishing small zinc- 
base die-castings or brass stampings preliminary 
to bright nickel or chromium plating. Steel and 
aluminum parts are also advantageously finished. 


The parts to be finished can be subjected to the, 


process directly after the forming or trimming 
operation, provided the die marks do not penetrate 
too deeply into the surface. Die-castings, if closely 
trimmed, may be processed as received from the 
trimming die, but if the trimming is not close, 4 
polishing wheel or abrasive belt operation may be 
necessary prior to “Britehoning.” 

The results obtained by “Britehoning” are said 
to be uniform, and the process can be handled by 
semi-skilled labor. The process has already been 
used commercially in the automotive industry and 
in the hardware and plumbing fields. 
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Double-Acting Attachment Permits Deep Drawing 
on a Single-Acting Press 


By FRED B. MONEY, Superintendent, Forge Shop 
Baldt Anchor, Chain & Forge Co., Chester, Pa. 


A device for accomplishing double-acting, deep 
drawing on an ordinary single-acting press is de- 
scribed in the following. Metal parts of relatively 
large size can be deep drawn rapidly and economi- 
cally by this method. For example, large quantities 
of hemispheres, 19 inches in diameter, have been 
drawn from unheated steel disks, 30 inches in 
diameter by 3/16 inch thick, at a sustained pro- 
duction rate of sixty pieces per hour. 

A steel cup 7 1/4 inches in diameter by 3 5/8 
inches deep is a typical example of deep drawing 
that is frequently encountered. This job can be 
easily handled with the attachment described. The 
blank for this cup, which is 11 1/2 inches in diam- 


° . 


eter by 1/8 inch thick, is shown at the left in 
Fig. 1, together with a rough cup, and a finished, 
trimmed piece is shown at the right. There is very 
little reduction in the thickness of the metal 
through any section of this cup. Thousands of 
these cups have been drawn by means of this at- 
tachment on a single-acting press at a rate of 225 
cups per hour. 

Details of this attachment, which was adapted 
to a single-acting forging press for drawing the 
cups just described, are shown in Figs. 2 and 5. 
As the ram R and die D descend, the periphery of 
the metal blank M is gripped between the polished 
and lubricated faces of the die and the floating 





Fig. 1. Successive Steps in the Drawing and Trimming of the Finished Cup Shown at the 
Right. The Blank Shown at the Left is 11 1/2 Inches in Diameter by 1/8 Inch Thick. 
This is a Typical Example of Work that can be Produced with a Double-acting Attach- 


ment on a Single-acting Press 
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Fig. 2. Schematic Cross-section of a Double. 
acting Attachment for Single-acting Presses, 
with the Die Shown in the Open Position 








clamping plate C. The pressure exerted 
by the clamping plate is due to the 
weight W, which in this particular cage 
is 1 1/2 tons, acting through the 10-inch 
H-beam H. This beam is pivoted about 
shaft S, and is of sufficient length to 
exert an upward pressure of fifteen tons 
on the thrust platen E. This pressure, 
which is constant throughout the oper- 
ation, prevents the periphery of the 
blank from becoming unduly wrinkled 
during the draw. 

The pressure on the periphery of the 
blank is controlled to permit horizontal 
slippage and gradual withdrawal of the 
metal from between the gripping sur- 
faces as the die continues to descend. 
The blank is forced into the die by, and 
assumes the shape of, the punch P. The 




















Fig. 3. Another View of the Double- Fig. 4. The Double-acting Attachment 

acting Attachment Illustrated in Fig. 2, is Shown Here Mounted on a Single-acting 

with the Deep-drawing Die Shown in the Forging Press with the Die Shown in the 
Open Position Closed Position 
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Fig. 5. The Closed Position of the Die in the Same 
Set-up as Shown in Fig. 2. Metal Cup M has been 
Completely Drawn 


completion of the press stroke is shown in Fig. 5. 
Retraction of the press ram permits the weight to 
descend to its original position, thus automatically 
raising the clamping plate and stripping the cup 
from the punch. 

The clamping plate is guided during its floating 
motion by bolts F,, and is connected to the thrust 
platen by thrust rods 7. The punch is bolted to the 
press bed B. An air blast from nozzle N is used to 
eject any cups that might stick in the die. 

The die is shown in Fig. 3 in the open position, 
prior to loading. The completion of the stroke is 
illustrated in Fig. 4. The weight may be increased, 
decreased, or shifted on the beam, according to the 
pressure desired. For higher pressures, beams and 
weights may be symmetrically paired on opposite 
sides of the die. 


General-Purpose Jig for Drilling 
Small Levers 


The jig illustrated was designed for use in drill- 
ing taper-pin or set-screw holes in a variety of 
small levers which differed slightly in shape and 
in the method of attachment to their mechanisms. 
The body casting A carries an adjustable drill plate 
B, which is held in the required position by two 
clamping bolts C. One of these bolts is screwed in- 
to the body casting to form a pivot, and the other 
can be positioned in a radial slot to provide the 
necessary adjustment. The various sizes of drills 
or reamers used are accommodated by interchange- 
able bushings at D. 

The levers are located by means of interchange- 
able arbors E, which have their outer ends made 
to suit the main bores of the various levers and 
their inner ends machined for insertion in the 
hardened liner F’. The arm of the lever is supported 


by the pin H, which can be adjusted in 
the slot J. The interchangeable collar K 
has a V-shaped groove in it to give 
positive location for round levers. The 
collar is bored eccentric to permit ad- 
justment of the location groove to ac- 
commodate levers of various diameters. 
Slip washers G and P facilitate changes 
in set-up. A key L machined on the 
under side of the head of pin H prevents 
the pin from turning. Stud M and heel- 
pin N permit the use of a clamp when 
required. 


* * * 


A New Development in Railroad 
Locomotive Diesel Engines 


A new type of railroad locomotive 
Diesel engine is now being tested by the 
engineering department of the Cooper- 
Bessemer Corporation, Mount Vernon, 
Ohio. It is said that the new engine 
delivers 40 to 50 per cent more horse- 
power than any other engine having similar dis- 
placement ever made by the company. The new 
engine weighs less per horsepower and occupies less 
space than engines previously produced by the com- 
pany, and promises to afford greater fuel economy 
than has ever before been attained by a Diese! 
engine. Details as to design of the new engine are 
not yet available, since shop tests will be continued 
for several months to come. Later, the engine will 
be tried out in several operating installations be- 
fore it will be generally available. It is under- 
stood, however, that the increased horsepower is 
partially attributable to new developments in the 
field of supercharging. 





Jig for Drilling an Assortment of Small Levers 
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Materials of Tudustry 
THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Self-Emulsifying Solvent Utilizes 
“Constant-Float” Protection 


A self-emulsifying, water-mixable solvent— 
“Oakite Composition No. 98”—that removes light 
shop dirt and non-pigmented stamping compounds 
from steel and aluminum work has been made 
available by Oakite Products, Inc., 26 Thames St., 
New York 6, N. Y., for use primarily in pressure- 
spray washing machines. It is non-toxic, and non- 
flammable in solution. 

The new material is reported to have important 
self-cleaning properties, and employs the principle 
of “constant-float” protection. The lighter-than- 
solution soil floats at the top of the cleaning tank, 
protecting the clean solution underneath, retarding 
foaming, and preventing material loss by evapora- 
tion. The “floating layer” is periodically skimmed 
off or caused to overflow, in order to avoid exces- 
sive thickening. The new solvent also prevents 
formation of water spots, which often show 
through clear lacquer and similar finishes. ....201 


Even Distribution of Free Carbides 
Improves High-Speed Steels 


A major improvement in the quality of high- 
speed steels, achieved by a more even distribution 
of free carbides, has been accomplished through a 
“Desegatizing” process developed by the Latrobe 
Electric Steel Co., Latrobe, Pa. The purpose of 


this process is to prevent the segregation of free 
carbides in a brittle mass near the center of high- 
speed steel bars and other shapes. Such segregation 
produces a non-uniformity in the steel structure, 
and is, therefore, a source of weakness. 
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The tool-steel bars and other shapes produced by 
this process are called ‘““Desegatized”’ steel. In per- 
formance, “Desegatized” steel shows uniformly 
superior results under heat-treatment; longer tool 
life; longer run between grinds; minimum warpage 
and breakage; and moré consistent tool per- 
DS. kas akedaddwoades« ks oeR ER CeN 202 


Thermoplastic Air-Drying Coating 
for Plating-Rack Protection 


A rack coating designed specifically to overcome 
the difficulties commonly found in applying lac- 
quers to electroplating racks has recently been 
announced by the Michigan Chrome & Chemical 
Co., 6340 E. Jefferson Ave., Detroit 7, Mich. Known 
as “Miccrotex,” this new air-drying rack coating 
is a thermoplastic insulating material which meets 
the requirements of all plating, anodizing, tanner- 
izing, Parkerizing, and bonderizing cycles. 

It is tough, resilient, and flexible, and is un- 
affected by any solution commonly used in plating 
and anodizing cycles, including the electrolytic 
sulphuric acid strip employed to dissolve bright 
nickel, and alkaline cleaners at boiling tempera- 
tures. The only exceptions are some of the organic 
solvents used in vapor degreasing. The coating can 
be applied by dipping, brushing, or spraying, de- 
pending upon the construction of the rack. .. .203 


Cleaning Compound for Flexible 
Abrasives and Metal Files 


A compound called “Sand Re-nu” has been de- 
veloped by the Massie Mfg. Co., 558 Fortieth Ave., 
N.E., Minneapolis 13, Minn., for removing pitch, 


(Left) Central Structure of a 
Standard 18-4-1 High-speed 
Steel Bar. (Right) Similar 
Section of 18-4-1 High-speed 
Steel Bar that has been “‘De- 
segatized.”” The Difference in 
Segregation of Free Carbides 
is Readily Apparent. (Mag- 
nification 500 X) 





To obtain additional information on materials 
described on this page, see lower part of page 234. 
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resinous substances, and metal embedded in sand- 
paper, emery cloth, and metal files. Flexible abra- 
sive belts and metal files are cleaned by soaking 
in a solution of “Sand Re-nu,” while solid wheels, 
puffing wheels, and disks are treated by brushing 
the liquid on the abrasive surfaces. The accumu- 
Jlated foreign material is removed with a steel brush 
or file card after the soaking period. The solution 
has no corrosive effect on machinery, is non-toxic, 
and non-combustible. ...................00- 204 


Improvements in Molding Technique 
Widen Mycalex Applications 


Advances in injection molding processes are ex- 
pected to greatly increase the number of peace- 
time applications of Mycalex—a stone-like product 
composed of ground mica and a special glass— 
which is made by the General Electric Co., Pitts- 
field, Mass. The consequent reduction in tool costs 
for molding this material make possible its exten- 
sive use in such products as rotating equipment, 
control equipment, heating devices, motor parts, 
and welding equipment. ................... 205 


Plastic with Unusual Resistance to 
Acids and High Temperatures 


A plastic that withstands acids which dissolve 
gold and platinum and retains its strength and 
form at higher temperatures than any known or- 
ganic material has been announced by E. I. du Pont 
de Nemours & Co., Inc., Wilmington 98, Del. This 
new material is already an important factor in such 
new developments as the jet engine, and is said 
to be the only plastic that will stand up under the 
high temperatures incident to this service. It is 
also being used in radar and television fields. 

This plastic material—tetrafluoroethylene resin 
—to be known by the trademark “Teflon,” was 
manufactured for special military uses during the 
war, and is now available in limited amounts in the 
form of sheets, rods, tubes, coated wire, tape, and 
fabricated sections for experimental purposes. 
Difficulty in fabrication and high cost of manufac- 
ture are conditioning factors in its present stage 
of development. 

It is expected to find industrial use where un- 
usual resistance to solvents and corrosive agents 


Lucite Provides a Transparent Cas- 
ing for Duplex Pipe-line Strainer, 
Making It Possible to Determine by 
a Quick, Visual Inspection when 
Strainer Units Need Cleaning 








To obtain additional information on materials 
described on this page, see lower part of page 234. 


is required, where heat endurance is of paramount 
importance, and where insulation against high 
electrical frequencies is needed, in combination 
with one or both of these properties. Such potent 
reagents as aqua regia, chlorosulphonic acid, 
acetyl chloride, boron trifluoride, hot sulphuric 
acid, hot nitric acid, and boiling solutions of sodium 
hydroxide do not affect the polymer. Subjected to 
a temperature of 572 degrees F. continuously for 
three months in a recent test, it showed virtually 
no degradation and retained all its useful proper- 
ties at that elevated temperature. Conversely, it 
is not adversely affected by temperatures as low 
as 75 degrees F. below zero. ...............-. 206 


Inks for Marking Plastics, Rubber, 
and Insulated Wire 


Several new inks have been placed on the market 
by the Acromark Co., 9-11 Morrell St., Elizabeth 4, 
N. J., for trademarking and imprinting plastics 
and rubber (both natural and synthetic), as well 
as for marking enamel, lacquer, plastic, and rubber 
wire insulations. The liquid inks are applied by 
hand or machine in standard liquid type ink foun- 
tains, while the paste inks are also applied by hand 
or mechanical means, using standard ink feeds. .207 


Rust-Preventing Compound for 
Short-Period Protection 


A rust-preventing agent known as “Pennsalt 
RI-50,” for use in water solution on ferrous metals 
before they are painted or enameled, and between 
machine operations, has been brought out by the 
Pennsylvania Salt Mfg. Co., Widener Bldg., 1335 


‘Chestnut St., Philadelphia 7, Pa. This compound 


is an inorganic salt mixture designed to protect 
ferrous metals for short periods. It requires no 
rinsing before painting. .............2-+++6. 208 


Plastic Coating for Protecting 
Metal Products 


A plastic coating that is tough, moisture-proof, 
and resistant to salt water, developed originally for 
the Army Air Forces to protect planes on the decks 
of freighters and tankers during shipment over- 
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seas, is now available for peacetime use. This coat- 
ing, called ‘“Kotol,” which is manufactured by the 
Naugatuck Chemical Division of the United States 
Rubber Co., Naugatuck, Conn., is expected to find 
applications in the protection of machine parts dur- 
ing shipment and as a rack coating and stop-off 
lacquer for the electroplating industry. 

It has a tensile strength of 900 pounds per square 
inch, and maintains its protective qualities over a 
wide temperature range. It is flexible at minus 40 
degrees F. and shows good aging characteristics at 
180 degrees F. Kotol is applied by spraying or dip- 
ping, and is dried either by air or by baking at 250 
Ba ak one ch aa ne abe ied WA <tahwed he 209 


Centrifugally Cast Aluminum-Bronze 
Bushing Stock 


A tough centrifugally cast aluminum-bronze 
bushing stock known as Torrance standard bronze 
and produced by the Torrance Brass Foundry, 1825 
W. 213th St., Torrance, Calif., is now being made 
available to machine shops and manufacturers with 
limited stock requirements. During the war, it was 
used extensively in the aircraft, automotive, ord- 
nance, and maritime industries by large consumers 
having Government contracts. 

Centrifugal casting insures maximum density, 
uniform grain structure, and absence of inclusions. 
The Torrance process produces castings that are 
concentric and have no draft, so that “clean up” 
is reduced to a minimum. .................. 210 


Two Saran Coating Materials Provide 
Moisture-Vapor Protection 


Saran F-120—a solvent soluble resin imparting 
very low moisture-vapor transmission—and Saran 
F-122—a latex forming a continuous film upon air 
drying—are two new coating materials produced 
by the Dow Chemical Co., Midland, Mich. 

Saran F-120 resin produces extremely dense, 
impervious coatings, completely waterproof and 
more moisture-vapor-proof than organic coatings. 
It is said to represent the closest approach to metal 
foil, from the point of view of moisture protection, 
to be found among the commercially available sol- 
uble synthetic resins. Coatings based on this new 
resin are further characterized by a high degree of 
resistance to solvents, oils, greases, acids, and 
alkalies. They will not support combustion; are 
odorless, tasteless, and non-toxic; and can be pro- 
duced with varying degrees of flexibility and hard- 
ness. 

Saran F-122 latex coatings have properties simi- 
jar in most respects to those of the solvent soluble 
Saran polymers. They are designed for easy appli- 
cation from an entirely aqueous system. Upon air 
drying, tough, clear, glossy films are formed. No 
baking is required, and costly solvent recovery, 
toxicity, and fire hazards accompanying the use of 
solvent type coatings are eliminated. The inherent 
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resistance of Saran to water, greases, oils, and a 
large variety of solvents and chemicals has been 
preserved in this latex form, thereby permitting a 
wide variety of uses. Although Saran latex coat- 
ings are waterproof, they do not provide as high 
moisture-vapor protection as the solvent-applied 
ENESCO Oe LOTT 211 


Aluminum Alloy Combines Strength and 
Free Machining Properties 


A new product is being produced by the Reynolds 
Metals Co., Aluminum Division, 2500 S. Third St., 
Louisville, Ky., which is essentially an aluminum- 
copper-manganese-magnesium alloy (17S) with 
small additions of other metals to improve the ma- 
chining characteristics. This new alloy, known as 
“R 317,” was developed primarily for machining 
stock, and is available at the present time only in 
rod and bar form. 

Tests have shown that this alloy can be forged 
and that its use offers advantages where forged 
parts with free machining qualities are desired. Its 
physical properties are closely similar to those of 
ee By rare 212 


Three Cutting-Oil Bases with Wide 
Field of Application 


Three cutting-oil bases for use in metal-working 
have recently been added to the line of the National 
Oil Products Co., Harrison, N. J. The first of these 
is Nopco 1009-C, which, in addition to a high sul- 
phur and chlorine content, has a specially prepared 
fatty oil base. It is recommended for steel, brass, 
and copper cutting operations in which frictional 
loads are extremely high. It is odorless and free 
from tarry matter, and blends in all proportions 
with any diluent petroleum oil down to the required 
viscosity, sulphur, and chlorine specifications. 
Blends of this base are non-rusting and non-cor- 
rosive on ferrous metals. 

The second is a sulphurized cutting-oil base 
known as Nopco 1009-A, and contains 15 per cent 
sulphur in both chemical combination and active 
form. It is recommended for straight cutting oper- 
ations on ferrous metals, and is used commercially 
after dilution or blending with low-viscosity min- 
eral oil, in which this base is completely soluble. 
Such blends may contain anywhere from 1 to 10 
per cent of sulphur, depending upon the type of 
cutting to be done. 

The third, known as Nopco 2009-A, is used as a 
blend with mineral oil for operations requiring 
rapid removal of frictional heat developed under 
high loads in cutting operations. It is also em- 
ployed for grinding, broaching, polishing, and 
similar metal-working operations where strong 
detergent properties are required in order to re- 
move rapidly metallic dust or particles from the 
grinding wheel. This base is soluble in all propor- 
EE EE ee ee ere ee 213 
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Shop Equipment News 





Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Cincinnati Improved Milling Machines 


A medium-sized knee-and-column 
type milling machine in which many 
new features and improvements have 
been incorporated has been brought 
out by the Cincinnati Milling Ma- 
chine Co., Cincinnati 9, Ohio. This 
new 2MI machine is built in plain, 
universal, and vertical styles. These 
milling machines have exceptionally 
wide speed and feed ratios—60 to 1 
and 120 to 1, respectively—designed 
to cover the requirements for all 
types of milling operations in the 
metal-working industries. The ra- 
pidity and ease with which milling 
speeds and feeds can be changed is 
an important advantage developed 
especially to meet the requirements 
of modern tool-rooms. 

Sixteen speeds ranging from 25 to 
1500 R.P.M. are available through 
the operation of a single crank con- 
trol which actuates a hydraulic se- 
lector valve. A safety interlock pre- 
vents the speed-change crank from 
being moved while the spindle is 
rotating. A mechanical spindle re- 
verse permits quick and easy re- 
versal of spindle rotation to suit the 
hand of the cutter without affecting 
the direction of the feed. 

Feed rates are changed in the 
same manner as the speeds, the com- 
plete range of sixteen feeds being 
from 1/4 inch to 30 inches per min- 
ute. Feed controls are independent 
of each other. Cross and vertical 
hand-cranks are automatically dis- 
engaged when their respective power 
feed-levers are engaged. This ar- 
rangement constitutes an important 
safety feature for the operator, as 
it prevents the hand control from 
spinning during the feed or rapid 
traverse movements. 

The large micrometer dials for the 
manual adjustment controls are re- 
set by simply pulling them out 
against a light spring pressure and 
rotating them to the desired setting. 
“Live” rapid longitudinal and cross 


Fig. 1. Plain Milling Machine of 
Improved Design Brought out by 
the Cincinnati Milling Machine Co. 


traverse at the rate of 150 inches 
per minute and vertical traverse at 
75 inches per minute are obtained 
through a lever control at the side 
of the knee. 

The spindle of the horizontal ma- 
chines runs on three precision bear- 
ings, tapered roller bearings being 
used at the front and certer posi- 
tions and a ball bearing at the rear 
position. Extra metal on the bull 
gear serves to produce a flywheel 
effect which is especially desirable 
when using sintered carbide cutters, 
single tool cutters, or end-mills hav- 
ing widely spaced teeth. The spindle 
nose conforms to the No. 50 Milling 
Machine Manufacturers’ Standard. 


: , 





To obtainsadditional information on equipment 
described on this page, see lower part of page 234. 


The working surface of the table of 
both plain and universal machines is 
49 by 10 inches. The table has a 
longitudinal movement of 28 inches 
and a cross movement of 10 inches. 
The vertical movement of the table 
for the plain machine is 19 inches, 
and for the universal machine 18 
inches. 

The design is such that the motor 
and its mounting can be removed as 
one unit by unscrewing four bolts. 
This construction also serves as a 
convenient means for adjusting the 
tension of the V-belt drive. 

The main drive clutch is a single- 
disk dry-plate unit which is easily 
accessible for adjustment. A mul- 
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tiple-disk spring-loaded brake oper- 
ated by the disengaging action of 
the starting lever stops the spindle 
instantly when the drive clutch is 
disengaged. 

Parts within the column and knee 
are automatically lubricated from 
individual pump and cascade sys- 
tems, with tubing carrying oil to 
out-of-the-way bearings. The pump 
in the column also supplies oil under 
pressure to the hydraulic gear-shift- 
ing mechanism. The vertical feed- 
screw runs in an oil bath. Table ways 
and parts within the saddle and 
housing are lubricated by a manual 
pressure or “oil shot” system built 
into the saddle. Arbor support bear- 
ings are automatically lubricated by 
a gravity system from self-contained, 
dust-tight reservoirs which have 
their own individual glass sight level 
gages. 

The over-arms fitted in dovetail 
ways at the top of the column in- 
corporate a built-in vibration damp- 
ener. The arbor support brace sup- 
plied with these machines can be 
reversed to present the vertical sec- 
tion to either the right or left of the 
knee. Electrical controls are built in 
for protection against dust and cool- 
ant, and have various safety fea- 
tures designed for the protection of 
machine and operator. 

A feature of the coolant system is 
the complete enclosure of the centrif- 
ugal pump, drive-shaft, and greater 
portion of the coolant supply piping. 
The pump and its drive-shaft are 


CINCINART 


‘ 


Fig. 2. Cincinnati Universal Milling Machine 
of Improved Design 
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accessible for servicing by removing 
a long narrow cover. 

The main drive clutch, brake, and 
all spindle drive gearing up to the 
back-gear shaft are contained in a 
unit bolted to the rear wall of the 
column. Feed drive gears are also 
contained in a unit bolted to the un- 
der side of the knee. This type of 
construction serves to facilitate 
maintenance. 

The vertical style machine, shown 
in Fig. 3, has essentially the same 
controls and construction as_ the 
horizontal machines, with the excep- 
tion of the back-gear shift lever on 
the left-hand side. The back-gear 
construction is designed to maintain 
consistently low and more desirable 
speeds throughout the spindle drive. 
The vertical head has its own lubri- 
cating system, which employs two 
plunger pumps operated by an eccen- 
tric collar on the vertical spline 


shaft. The vertical machines are 
equipped with power feed and power 
rapid traverse to the head and a 
four-position turret stop. When the 
power feed or rapid traverse is en- 
gaged, the handwheel is automati- 
cally disengaged. Feed rates to the 
head range from 1/8 inch to 15 
inches per minute, while the rapid 
traverse rate is 75 inches per min- 
ute. The turret stop serves as a quick 
and convenient adjustment of the 
head when milling production work 
having finished surfaces at different 
heights. The head can be quickly 
and securely clamped by a lever. 
Many attachments are available, 
particularly for the horizontal ma- 
chines. These include circular mill- 
ing tables, several types of vertical 
and universal spindle attachments, 
motorized over-arm, and manual 
controls at the rear operating posi- 
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Diamond Milling Machine 


A new M-30 miller designed to 
meet the requirements for a low- 
cost machine capable of performing 
heavy milling operations has been 
brought out by the Diamond Ma- 
chine Tool Co., 3429 E. Olympic 
Blvd., Los Angeles 23, Calif. It is 
claimed that this machine has all the 
refinements necessary to provide tong 
life and accuracy in handling high- 
production work on a wide range of 
milling applications. 


Fig. 3. 


The table of this machine is 7 by 
30 inches, and has a longitudinal 
travel of 18 inches, a transverse 
travel of 6 inches, and a vertical 
travel of 10 inches. An automatic 
screw type table feed can be fur- 
nished for tool-room use, or the ma- 
chine can be obtained with a rack 
and pinion table feed for high-pro- 
duction work. 

The spindle is mounted in Timken 
roller bearings, and its hardened and 





Cincinnati Vertical Milling Machine 


with New Design Features 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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M-30 Milling Machine Built by 
Diamond Machine Tool Co. 


ground nose has a No. 9 B &S taper. 
Regular equipment includes a vari- 
able-speed drive, built-in gusher 
pump, coolant system, and a 1 1/2- 
I III istcescatchdinsindepidnibienniastiiol 82 


Airco Extrusion-Coated 
Self-Hardening Electrode 


The Air Reduction Sales Co., 60 
E. 42nd St., New York 17, N. Y., has 
announced a new extrusion-coated 
self-hardening electrode, manufac- 
tured by the Stoody Co., which is 
now available through Airco dealers. 
This electrode is said to have excel- 
lent are characteristics, working 
equally well with either an alternat- 
ing or a direct current. The ex- 
truded coating is much stronger, has 
less tendency to pick up moisture, 
presents a better appearance, and is 
completely uniform. It is adapted 
for hard-facing operations such as 
are required in building up worn 
areas of tractor lugs, shovel teeth, 
manganese steel crushing equipment, 
pump casings, clutches, spindles, 
coupling boxes, bulldozer blades, and 
similar equipment. 

Other advantages claimed for this 
electrode include no slag interfer- 
ence; more rapid deposition rate; 
applicable in all positions; no loss 
of hardness or wear resistance on 
multiple layers; solid dense deposits 





with minimum porosity; satisfactory 
application within a wide range of 
amperages; easy slag removal while 
deposit is still red-hot, the slag being 


self-lifting when the deposit cools; 
and applied by any desired type of 
bead, including stringers, figure 
eight’s, weaving beads, ete. ............ 83 


Universal “Boardmaster” Drafting Machine 


The Universal Drafting Machine 
Co., Cleveland 14, Ohio, has just an- 
nounced a new model drafting ma- 
chine known as the universal “Board- 
master.” This completely redesigned 
drafting machine embodies improve- 
ments developed during the war 
years which give it many outstand- 
ing advantages over previous models. 
Greater versatility, more rugged 
construction, a higher degree of 
precision, and easier operation are 
advantages claimed for the new 
machine. 

The centralized control of this 
drafting machine places every oper- 
ating control at the finger tips of the 
draftsman’s left hand. These con- 
trols, all arranged for easy operation 
within a 2-inch radius, permit the 
“Boardmaster” to be operated vir- 
tually by feel alone, without requir- 
ing the eyes to be taken from the 
drawing. A push-button located in 
a natural operating position under 
the left thumb provides automatic 
indexing of the scales every 15 
degrees. 

The precision-cut dial with large, 
easily read numerals has complete 
360-degree visibility of both dial and 
vernier readings at all times. An 


ingeniously designed double-wing 
lever operated by the left thumb 
facilitates locking the instrument at 
any intermediate angle. Accurate 
setting of the scales to any desired 
base line and rapid drawing align- 
ment are obtained by a toggle clamp 
operated by the index finger of the 
left hand. 

An outstanding feature of the 
“Boardmaster” is the fact that it is 
adaptable to all kinds of drawing 
tables, located in either horizontal, 
sloping, or vertical positions. By the 
simple and rapid assembly of “‘pack- 
aged accessory units,” the “Board- 
master” can be converted from a 
horizontal machine to a vertical ma- 
chine. The board tilting range of a 
basic unit is from 0 to 3 degrees; 
by adding a cartridge stabilizer to 
the upper arm, the range can be in- 
creased to from 0 to 7 degrees; by 
adding a stabilizer to the lower arm 
as well, from 0 to 20 degrees; by the 
use of a weight type counterpoising 
unit, from 0 to 90 degrees. Counter- 
balancing at any angle with this 
equipment is frictionless and with- 
out drag. 

Other new features of this draft- 
ing machine include synthetic sap- 





*“‘Boardmaster’ Drafting Machine of Improved Design, Built by 


Universal Drafting Machine Co. 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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phire supporting feet or “glides,” 
designed to slide easily over the new 
highly abrasive drawing papers with- 
out smudge or wear; greatly in- 
creased ruggedness in the heavier 
arm and protractor cross-sections; a 


built-in key wrench anchor clamp 
and hinged anchor; easily replace- 
able snap-lock enclosed steel bands; 
diamond turned pulleys; spot color 
controls; and glareless aluminum 
ERATE mE Rees 84 


Profile Grinding Machine 


The Cosa Corporation, 5000-4 
Chrysler Bldg., New York 17, N. Y., 
is introducing in this country a Type 
PSM high-precision profile grinding 
machine. This machine is manufac- 
tured by Fritz Studer Ltd., Clocken- 
thal-Thun, Switzerland. It has been 
especially constructed for grinding 
the profiles of hardened work, such 
as profile gages, form tools, sectional 
dies, etc., used in the machine and 
watch manufacturing industries. 
Flat work up to 2 inches thick and 
5.9 inches long, and circular pieces 
up to 4 inches in diameter can be 
ground on this machine to an accu- 
racy of plus or minus 0.0002 inch. 

The principle of operation consists 
of following, by means of a tracer 
finger, the form or outline of a tem- 
plet which has been enlarged to suit- 
able proportions. Linear movements 
are transmitted to the grinding 
wheel head through the 
pantograph and swiveling 
movements by turning the 
wheel about its cutting 
edge through the use of 
link bars. The wheel must 
be shaped proportionately 
to correspond to the exact 
shape of the tracer finger 
point. 

The pantograph can be 
adjusted to give any ratio 
required. The accurate 
forming of the wheel to 
the shape of the tracer 
finger point is effected by 
moving the latter along 
the edge of a hinged guide 
bar on the templet table, 
which can be turned or 
folded down for the pur- 
pose. In holding the 
tracer finger at all angles 
during this operation, the 
movements are reproduced 
by having the wheel come 
in contact with the dia- 
mond, which is brought 

_ exactly in line with the 
extended swivel axis of 
the wheel-head by means 
of a dial indicator. The 
diamond-holder and work- 
piece are both fixed on a 
revolving table mounted 
on the. vertical slide, and 
each can, in turn, be 
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placed opposite the grinding wheel. 
The stroke of the vertical slide is 
from 0 to 2.44 inches. For grinding 
clearance angles on a form tool, the 
tool is fixed on an inclinable work- 
rest, which is tilted to the required 
angle, and the templet table is in- 
clined to the same angle. 

This machine is also particularly 
well suited for grinding dies of the 
type used in the watchmaking in- 
dustry. Such dies may be divided 
into several sections, the most suit- 
able places being chosen for the 
dividing lines, so that each section 
can be ground separately. 

A special attachment is available 
for grinding profiles up to 360 de- 
grees on circular work, such as disk 
cams and parts for clock mechanisms. 
A dust exhauster and balancing de- 
vice for grinding wheels can be sup- 
plied as additional accessories. ...... 85 





PSM Profile Grinding Machine Placed on 
the Market by the Cosa Corporation 

















Allen-Bradley Solenoid Relay 


Allen-Bradley Universal 
Solenoid Relay 


Unusual flexibility characterizes a 
line of universal type solenoid relays 
recently developed by the Allen- 
Bradley Co., 1316 8S. Second S&t., 
Milwaukee 4, Wis. In these relays, 
which are a recent addition to this 
company’s regular Bulletin 
700 line of solenoid relays, 
a simple shift of connec- 
tions makes it possible to 
change a set of normally 
open contacts to normally 
closed operation or vice 
versa. Thus;the equipment 
designer can provide for 
future changes with a 
minimum number of com- 
ponents. 

The ~ "Ne+'n 700 uni- 
vrai senod relays are 
available in two-, four-, 
six-, and eight-pole con- 
struction. All the contacts 
on the two- and four-pole 
relays are of the universal 
type. The six- and eight- 
pole relays have only four 
sets of universal contacts, 
the remaining contacts 
being of the conventional 
normally open or normally 
closed type which can be 
changed in the field. These 
relays have a maximum 
current rating of 10 am- 
peres, and can be obtained 
for operation on 25, 30, 
40, 50, and 60 cycles and 
6, 12, 24, 32, 64, 110, 220, 
440, 550, and 600 volts. 
The universal type should 
only be used for switching 
circuits of like polarity, 
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and cannot be used as _ reversing 
switches. 

These relays can be obtained either 
in the open style or mounted in an 
enclosure. Three enclosures are avail- 
able-—— the standard general-purpose 


NEMA Type 1 sheet-steel enclosure; 
the water-tight and weatherproof 
NEMA Type 4 cadmium-plated cast- 
iron enclosure; and the cast-iron 
NEMA Type 7 enclosure for use in 
hazardous gas locations. ................ 86 


Pond Automatically Controlled Turntable Tapping Fixture 


The Pond Engineering Co., 15 
Park St., Springfield, Mass., has de- 
signed an automatic control unit for 
adapting hand-operated tapping units 
to automatic operation. Accurate in- 
dexing, locating, clamping, tapping, 
and ejecting of the work are all ac- 
complished on a turntable fixture, 
which is actuated by the Model 600 
“Pond Operator.” 

The machine illustrated is equipped 
for handling two different pieces 
simultaneously. One hole is tapped 
in each piece and the pieces are 
ejected into a chute which is divided 
in the middle to separate the two 
different parts. Work that cannot 
be adapted to hopper or magazine 
handling is fed to the machine by 
an attendant. Different pieces of a 
similar design can be handled on the 


Turntable Tapping Fixture Equipped with Pond 
Automatic Control 





same machine by simply changing 
the holding blocks on the turntable. 
The machine can be adapted for per- 
forming combinations of several 
operations, such as drilling, tapping, 
reaming, riveting, grinding, burring, 
and countersinking. 


The “Pond Operator” is primarily 
a control unit with a one-cycle, air- 
clutch operated camshaft, driven by 
a 1/3-H.P. motor. A minimum of 
70 pounds per square inch air pres- 
sure is required to operate the de- 
vice. Standard equipment includes 
four air valves, but additional valves 
and mechanical cams can be supplied. 
Cycle speeds are adjustable from two 
seconds to one minute, depending 
upon the operation performed, but 
provision for longer cycles can be 
made. The frequency and duration 
of the impulses per cycle can be ad- 
justed by controls on the air-valve 
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Excel Universal Cutter and Tool Grinder 


A No. 6 universal cutter and tool 
grinder designed to sharpen ream- 
ers and milling cutters of a wide 
variety of shapes and in sizes up to 
8 inches in diameter by 16 inches 
long has just been announced by the 
Covel Mfg. Co., Benton Harbor, 
Mich. This machine is also adapted 
for cylindrical and internal grinding 
operations. It can be equipped with 
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a universal face-mill grinding at- 
tachment which swivels 360 degrees 
vertically or horizontally, anc with 
a 1/30-H.P., 1150- or 1425-R.P.M. 
motor for revolving a_ live-center 
headstock spindle. Other special at- 
tachments available include spindle 
extensions; internal grinding unit; 
4-inch, 3-jaw universal chuck with 
inside and outside jaws, or a 4-jaw 


Universal Cutter and Tool Grinder Made by 
the Covel Mfg. Co. 
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independent type chuck; and tilting 
swivel vise. 

The spindle of this machine is 
1 1/2 inches in diameter, and is 
mounted in spring-loaded precision 
ball bearings, arranged to automati- 
cally take up end play and eliminate 


wear. One end of the spindle is 
tapered to receive grinding wheel 
collets for mounting wheels up to 6 
inches in diameter with 1/2-inch 
face and 1 1/4-inch arbor hole, while 
the other end has a straight arbor 
1/2 inch in diameter for mounting 
small-diameter cup-wheels. The spin- 
dle has a vertical movement of 7 


inches, and is driven by a 1/3-H.P., 
1750- (60-cycle) or a 1425- (50- and 
25-cycle) R.P.M. motor. 

The table measures 4 by 24 inches, 
and has a longitudinal travel of 14 
inches. An exceptionally smooth aad 
free movement of the table is pro- 
vided by the firm meshing action of 
the hardened spiral teeth of the 
rack-and-pinion mechanism. The top 
surface of the table is 41 inches from 
the floor. The maximum vertical dis- 
tance from the center of the spindle 
to the top of table is 9 3/4 inches, 
and the minimum distance 2 3/4 
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Thomson Motor-Driven Spot-Welder 


A bench type motor-driven spot- 
welder has recently been developed by 
the Thomson Electric Welder Co., 
Lynn, Mass., to provide a compact, 
accurate machine suitable for the 
rapid resistance welding of small 
parts. Welders of this type are gen- 
erally used for assembling small 
parts which are handled quite rapidly, 
so that compactness is desirable, in 
order to provide as much bench space 
as possible on each side of the welder. 
Since much of this work is performed 
by unskilled women, particular atten- 
tion has been given to simplicity of 
adjustment and operation. 

The Model A-11 bench type spot- 
welder illustrated is driven by a 
1/4-H.P. motor geared to a worm 
reduction unit which turns a cam- 
shaft through a one-revolution clutch. 








Motor-driven Bench Type Spot-welder Built by 
Thomson Electric Welder Co. 
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Operation is initiated through a 
solenoid clutch - pulling mechanism 
controlled by a foot-actuated push- 
button. With this arrangement, the 
operator can either trip the clutch 
once to put the machine through a 
single welding cycle or he can, by 
steady pressure on the switch, keep 
the machine running continuously. 


Two transformer capacities — }9 
and 15 KVA—are available. Current 
control is obtained by a multi-leaf 
fan type cam mounted on the cam. 
shaft. This cam controls a limit 
switch which operates the magnetic 
contactor or other timing device. 
Extending or shortening of the are 
formed by the fan cam determines 
the duration of current dwell. Heat 
is controlled by a five-point regulator 
with a heavy copper arm and con- 
tacts designed for maximum loads. 

The method of applying the pres- 
sure is almost an exact duplicate of 
the system employed on most heavy 
welding presses. A round cast-bronze 
spindle which slides in a cast-iron 
ram provides a vertical motion for 
the upper arm. The pressure cam 
is designed to cushion the electrode 
travel and to avoid hammering. 
A two-way adjustment of the lower 
arm, which can be raised or lowered 
or shifted laterally as the nature of 
the work requires, is also provided. 
The electrodes are water-cooled, and 
all models have a visible cooling 
I IR Maleiicietiditvinittninctaicncaialls 89 


Gaertner “Toolmaker Microscope” 


The Gaertner Scientific Corpora- 
tion, 1201 Wrightwood Ave., Chi- 
cago 14, IIll., has added to its line a 
large “toolmaker microscope” having 
a mechanical stage with a coordinate 
range of 8 by 4 inches combined with 
a rotary motion of 360 degrees. This 
precision optical instrument is built 











as ruggedly as a machine tool, and 
is capable of supporting a load of 
several hundred pounds. Coordinate 
motion is obtained by means of 
micrometer screws which read to 
0.0001 inch. Angular measurements 
can be read to one minute. 

The principal applications of this 


“Toolmaker Microscope” Developed by the 
Gaertner Scientific Corporation 
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instrument include inspection and 
measurement of large tools, jigs, 
templets, machine parts, threads, and 
similar items that must be held to 
very close tolerances. The instru- 
ment consists primarily of the 
mechanical stage; a 30-power micro- 
scope mounted on a_ supporting 
column which has micrometer-con- 
trolled tilt up to 15 degrees each side 
of the vertical position; a removable 
cradle for supporting objects not 
readily mounted on the flat surface; 
and sub-stage illuminators. 

The microscope is equipped with 


an internal protractor for rapid an- 
gular measurements to 1/2 degree, 
and a protractor ocular head by 
means of which angles can be read 
to one minute. The protractor ocular 
head is easily removed to permit the 
use of the templet ocular head which 
accommodates thread and _ radius 
templet slides, all of which are 
available as accessories. Both rapid 
and fine focussing adjustments are 
provided. The magnifying power can 
be varied from 10 to 100 by means of 
interchangeable objectives. A camera 
attachment is also available. .......... 90 


Thomas “Metal Master’ 


The Clinton Machine Co., Clinton, 
Mich., is manufacturing a machine 
designed to perform eight different 
types of metal-working operations. 
This machine, known as the “Thomas 
8-in-1 Metal Master,” can be used 
for metal disintegration, arc-weld- 
ing, brazing, soldering, drill pulling, 
air extraction, metal etching, and 
demagnetizing operations in _ tool- 
and die-rooms, tool salvage and 
maintenance departments, and on 
production lines. Mounted on steel 
casters, it can be easily rolled to any 
part of a plant. By simply connect- 
ing the power lead to a convenient 
electric current outlet, any of the 
units can be put into operation. 

A new process of metal disinte- 
gration employing a_ low-voltage, 
high-ampere current flow to create 
a high-temperature arc at 
the point of contact makes 
it possible for this ma- 
chine to accurately cut 
high-speed steel, tool steel, 
stainless steel, cemented 
carbides, Stellite, beryl- 
lium, vanadium alloys, or 
any of the other hard 
metals developed during 
the war. It is claimed 
that this work can be 
accomplished rapidly and 
without annealing or af- 
fecting the hardness of 
the metal or overheating 
and distorting the work- 
piece. 

It can be employed to 
quickly disintegrate em- 
bedded broken high-speed 
tools or studs and screws 
from work-pieces without 
damage to metal or 
threads; correct produc- 
tion errors by drilling 
holes and cutting slots 
and channels in the hard- 
est metals after heat- 
treatment; cut keyways 





in hardened shafts and gears; pierce 
hardened armor plate; and drill holes 
in hardened dies. 

The arc-welding unit can be used 
for flat, vertical, overhead, or hori- 
zontal welding. It provides a 100- 
ampere current for thirty-minute 
runs and up to 200 amperes for in- 
termittent runs, with eight heat 
stages. 

The drill-puller unit is designed 
to remove straight, broken objects 
such as drills, reamers, pins, and 
plug gages from work-pieces or ma- 








Thomas ‘Metal Master” 


chinery. Still another extractor unit 
using air as a coolant instead of 
liquid provides a means for quickly 


removing broken pieces from hard- 


to-get-at places where the regular 
Thomas disintegrator head cannot 
be employed. This unit can be oper- 


ated at a distance of 40 feet from 
the Metal Master, and can be em- 
ployed overhead or under machinery 
for the removal of taps and other 
objects of any size. The metal etch- 
ing unit will etch numbers, designs, 
names or other information on cast- 
ings and machine parts. .............-+. 91 


Wilson Light-Weight Blanking and Forming Press 


An 80-ton blanking and forming 


and reducing the cost of this type of 


press designed with the object of equipment without sacrifice in oper- 


eliminating tons of needless weight 





Wilson Blanking and Forming Press of Light- 
weight, High-strength Construction 
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ating efficiency has been announced 
by K. R. Wilson, 215-217 
Main St., Buffalo 3, N. Y. 
The new KRW presses 
can be built with open or 
closed ends and with 
greater or less capacity. 

The 80-ton press illus- 
trated was designed for 
blanking, stamping, and 
forming sheet-metal parts, 
and for cutting cloth, rub- 
ber, asbestos, and similar 
materials with steel-rule 
dies. It is also adaptable 
to compression molding of 
rubber and plastics. The 
two heavy-duty hydraulic 
cylinders of this machine 
develop the controlled 
pressure used to perform 
the press work. Pressure 
is accurately equalized be- 
tween the cylinders by 
means of a mechanical 
linkage and torque bar 
arrangement. This _link- 
age assures equal travel 
of each ram with no 
thrust load on the rams 
or packings. 
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Pump equipment can be furnished 
to suit the customer’s requirements. 
Any of the dimensions of the welded 
press frames can be changed to suit 
individual needs. An adjustable auto- 
matic stop can be provided to regu- 


late the length of the stroke. The 
platen of the press can be stopped 
and reversed at any point in its 
travel. All parts of the hydraulic 
system are self-lubricating and are 
designed for efficient operation....... 92 


Vertical Machine for Boring Large Cylinders 


A hydraulically operated vertical 
boring machine for precision rough- 
and finish-boring of large cylinders 
up to 40 inches in length and 6 to 
8 inches in diameter has been de- 
signed by the Giern & Anholtt Tool 
Co., 1818 Mt. Elliott Ave., Detroit 7, 
Mich. This machine, known as the 
Model TR, has the spindle piloted 
directly above the work in a “Gatco” 
sealed rotary bushing, and _ is 
equipped to bore cast iron, steel, or 
non-ferrous tubes with a multiple- 
blade boring cutter. It has a feeding 
rate of 4 inches per minute for 
roughing and 4 1/2 to 5 inches for 
finishing operations on the inside 
diameter of 8-inch tubing. 

The power requirement for operat- 
ing this machine is approximately 











Vertical Cylinder-boring Machine Made 
by Giern & Anholtt Tool Co. 
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10 H.P. Adequate cooling is provided 
by directing a flow of coolant over 
the cutter during the entire opera- 
tion. The work is held in a fixture 
of the self-equalizing type. ............ 93 


Royal Oak Tool Grinder 


A tool grinder developed to make 
radial-helix relief grinding as simple 
as the conventional angular back-off 
relief grinding is a new product of 
the D-S Grinder Division, Royal Oak 
Tool & Machine Co., Royal Oak, 
Mich. This grinder provides means 
for radial relief sharpening up to the 
cutting edge with sharp intersections 
and no under-cuts. It also permits 
leaving any desired margin on the 
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blade sides. Radial and helical relieg 
can be produced simultaneously, ang 
can be varied to suit requirements, 

Cam- and index-plates provide for 
grinding any tool having from one 
to twelve flutes with identical relief 
on each blade. The grinder is a 
universal type machine, and can be 
employed for relieving end, form, 
taper, and side cutting tools and for 
circle grinding and flute grinding, 
as well as other tool grinding opera. 
tions. Tools are supported rigidly 
between centers or in a collet during 
the grinding operation. ..........0000... 94 


G-E Magnetic-Field Gage for 
Magnetic-Particle Testing 


A new magnetic-field gage which 
indicates the relative strength of the 
magnetic field in parts that are being 
examined for flaws by the magnetic- 
particle method of testing has been 
brought out by the General Electric 
Co., Schenectady 5, N. Y. This in- 
strument is especially useful for 
testing large castings and forgings 
in which it is difficult to calculate 
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Tool Grinder Built by D-S Grinder Division, 
Royal Oak Tool & Machine Co. 
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Magnetic-field Gage Developed by General Electric Co. 


the field intensity at various points 
from the current passed through the 
part and the cross-sectional areas. 

In testing parts for flaws by the 
magnetic-particle method, a magnetic 
field is first set up in the part. Then 
magnetic particles are distributed 
over the surface of the part, which 
line up ‘along any crack or flaw. This 
new equipment assures a magnetic 
field that is sufficiently strong to 
bring out the particle pattern, so 
that defects of the same size give 
similar indications. By giving a 
direct indication of field strength, it 
is possible to standardize the test at 


fixed field intensities. The instru- 
ment measures both alternating- and 
direct-current field strength. Small 
and portable, it can be used wherever 
115-volt 60-cycle power is available. 
In operation, the pole shoes of the 
instrument are placed in contact with 
the test surface. Direct or alternat- 
ing current is then applied to the 
part in accordance with the regular 
magnetic-particle method. The cur- 
rent is increased or decreased until 
the magnetic-field gage indicates the 
desired field units for the particular 
test, after which the magnetic par- 
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Giddings & Lewis Boring and Facing Attachment 


A variety of boring, turning, 
grooving, recessing, and threading 
operations that are difficult to per- 
form on ordinary equipment can be 
easily handled on the continuous-feed 
facing and boring heads now being 
manufactured by the Giddings & 
Lewis Machine Tool Co., Fond du 
Lac, Wis. A 60-inch diameter con- 
tinuous-feed facing head with a 
telescopic tool-holder mounted on the 
tool-slide is shown in the accompany- 
ing illustration. In this installation, 
the machine spindle extends through 
the head. 

This attachment can be mounted 
on the spindle sleeve of the Giddings 


& Lewis horizontal boring machine 
headstock or, with a suitable adapter, 
it can be used on a line boring-bar. 
When the unit is placed on the head- 
stock, the machine spindle, extend- 
ing though the attachment head, 
operates either independently or 
simultaneously with the head. This 
arrangement permits combining 
machining operations, and _ thus 
makes possible a substantial saving 
in production time. When used with 
an adapter and mounted on a line 
boring-bar, the machining of sur- 
faces that are difficult to reach with 
ordinary tools is greatly simplified. 
The attachment is particularly well 
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Giddings & Lewis 60-inch Continuous-feed Facing Head 


adapted for machining large and 
cumbersome work which cannot be 
easily relocated. 

Typical applications of this at- 
tachment include large open and 
blind hole boring beyond the range 
of standard boring tools; trunnion, 
stud, or similar turning operations; 
internal machining of forging dies; 
machining both sides of a work-piece 
simultaneously, using two contin- 
uous-feed facing heads, one mounted 
on a boring-bar and the other on the 
machine spindle sleeve; internal and 
external grinding operations using a 
special grinder mounted on the tool- 
slide. 

Continuous-feed facing heads are 
available in a number of sizes, from 
17 to 60 inches in diameter. Cross- 
travel of the tool-slide ranges from 
10 inches on a 22-inch diameter head 
to 34 inches on a 60-inch head. The 
maximum facing diameter is 32 
inches, using a 22-inch continuous- 
feed facing head, and 96 inches 
using a 60-inch facing and boring 
head. Six separate power feeds 
arranged in geometrical progression 
are available through a manually 
operated selector. The tool-slide can 
be fed in either direction. A pre- 
cision feed-worm with a micrometer 
dial registers the amount of feed. 
This dial is graduated in increments 
representing 0.001 inch travel of the 
GRIND, os veiceceecccsnsdissnecetnecocdivamial 96 
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Weaver Multiple-Spindle Turret and Variable-Speed 
Unit for Drill Presses 


Two new attachments—a multiple- 
spindle turret (Fig. 1) and a vari- 
able-speed unit (Fig. 2) for drill 
presses of 17-inch minimum capacity 
—have been placed on the market by 





Fig. ?. 
Attachment for Drill Presses 


Multiple-spindle Turret 


the Weaver Aircraft Corporation, 
San Diego, Calif. The Weaver “Multi- 
6-Spindle” turret attachment has six 
vertical spindles. This unit can be 
rigidly attached to the drill press 
column by a simple cast-iron bracket 
so that it becomes practically an 
integral part of the drill press, which 
is not changed in any way. The quill 
of each spindle is mounted on two 
preloaded precision ball bearings, and 
the driving mechanism is attached 
directly to the quill of the drill press. 

All operations that can be per- 
formed on the drill press can be 
handled on the multi-spindle turret, 
including light boring and lead-screw 
tapping. As many as six different 
operations can be performed on the 
same working center without chang- 
ing the set-up. All tools that can be 
used in the drill press chuck can also 
be employed in any or all of the 
six spindles. The working stroke is 
approximately 4 inches. Tools with 
shanks up to 1/2 inch in diameter 
can be used. The lead-screw mechan- 
ism can be installed in any of the six 
spindle positions or, if desired, all 
six spindles can be equipped for dri!l- 
ing. Any standard tapping attach- 
ment can be used on the spindles of 
the turret. 
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The indexing mechanism can be 
operated manually or semi-auto- 
matically with air-actuated release. 
The operating depth of each spindle 
can be preset by positioning the 
stop-ring and stop-screw. Coolant for 
the cutting tool is fed down through 
the center of the unit, and is directed 
to the working point without interfer- 
ence from tools or fixtures. Lubrica- 
tion is effected by simply applying a 
few drops of oil on the spindles and 


- the center mounting tube, the main 


bearings being of the presealed type. 

The “Vari-Speed” unit is designed 
primarily for V-belt driven drill 
presses. Two telescoping disks are 
employed to increase or decrease the 
speed ratios between the drill press 
motor and the drive, as the single 
hand-lever control is advanced or re- 
tarded along the control track. The 
unit is attached at the drill-press 
motor mounting base after relocat- 
ing the motor on the “Vari-Speed” 
mounting plate assembly. Speed 
variations are obtained during opera- 
tion of the drill press, and can be 
gradual or stepped up or down in 
fixed intervals as required. ............ 97 


Hydro-Aire Multi-Way 
Selector Valves 
Hydro-Aire, Inc., 626 N. Robert- 
son Blvd., Los Angeles 46, Calif., is 
manufacturing a complete series of 


industrial two-way, three-way, and 
four-way selector valves which are 


Fig. 2. 





Multi-way Selector Valve Made 
by Hydro-Aire, Inc. 


capable of handling up to 2500 gal- 
lons per hour with a negligible pres- 
sure drop. The sizes of these valves 
range from 3/8 inch to 1 1/2 inches. 
Patented sealing methods, such as 
those used in critical aircraft fuel 
valves, are employed in these valves. 

The new valves are said to be ex- 
tremely light in weight. They have 
a low operating torque; are not 
affected by back pressures; are suit- 
able for use at temperatures ranging 
from minus 65 degrees F. to plus 
200 degrees F.; are small in size for 
the large capacity of fuel handled; 
can be used for any type of liquid; 
and can be serviced by inexperi- 
enced personnel. The valve can be set 
for 200 pounds per square inch, and 
will withstand operating pressures 
of 1000 pounds per square inch. A 
similar unit can also be supplied in 
small sizes for use in compressed- 
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Variable-speed Attachment for Drill Presses 
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Superdraulic Small-Size, High-Power Hydraulic Motor 


A new type of industrial hydraulic 
motor combining high - starting 
torque with turbine-smooth power 
is a recent development of the Super- 
draulic Corporation, Dearborn, Mich. 
This motor, known as the “Super- 
draulic Triport,” parallels the Super- 
draulic line of high-pressure hy- 
draulic pumps described in April 
MACHINERY, page 228. It makes 
available a perfectly balanced com- 
bination of pumps and motors, each 
designed to insure efficient operation 
when combined with a complete 
power transmission system. 

The compactness of the new 
midget-size 47-H.P. Superdraulic mo- 
tor makes direct drive available for 
machines that could not previously 
employ this type of power applica- 
tion. In the case of high-power mill- 
ing machines, for example, there has 
been the problem of providing a 
motor having sufficient driving pow- 
er for the spindles, which would, at 
the same time, be small enough to 
be economically built into the avail- 
able space. The Superdraulic motor 
is especially designed to solve power- 
driving problems of this kind. It has 
ample power for most machine tool 
applications, yet is only 10 1/2 inches 
in diameter and light enough to be 
easily handled by one man. 

The torque range of this motor is 
as high as 200 pounds-foot. The 
motor is available in two types, one 
rated at 26 1/2 gallons per minute 
at a pressure of 3500 pounds per 
square inch when operated at a 
speed of 1200 R.P.M.; the other at 
19 gallons per minute at a pressure 
of 5000 pounds per square inch 
when operated at a speed of 1200 
R.P.M. 





Midget-size, High-power Hydraulic Motor Made by 
the Superdraulic Corporation 


This motor is said to have many 
operating advantages for industrial 
machine applications, including in- 
finitely variable speed control, for- 
ward and reverse, by means of a 
finger-actuated volume-control valve; 
starting without clutches; and per- 
fect control of acceleration and de- 
celeration. Turbine smoothness is 
made possible by the unique design 
of the motor, which provides 66 
power strokes per revolution of the 
driving shaft. 

The Superdraulic motor is also 
especially well adapted for use in 
plants subject to fire hazards, such 
as explosive manufacturing fac- 
tories, magnesium fabricating plants, 
and mills where there is a high dust 
content in the atmosphere. In such 
plants, hydraulic pressure generated 
by Superdraulic pumps located out- 
side the danger area is readily trans- 
ferred by means of tubing to the 
hydraulic motors used as direct- 
drive units in the plant. ................ 99 


Barnes Improved 
Midget-Size Solenoid 


Improved midget-size solenoids de- 
signed for long life and dependable 
service, which are adapted for operat- 
ing auxiliary control valves, have 
been placed on the market by the 





Barnes Midget-size Solenoid 


John S. Barnes Corporation, 301 S. 
Water St., Rockford, Ill. Hammering 
action is said to have been entirely 
eliminated in these. new solenoids. 
They have specially treated coils that 
are unaffected by oil or coolant. Ex- 
tra heavy feet and side plates made 
integral with the body provide 
greater strength and rigidity. Phos- 
phor-bronze plunger guides are em- 
ployed to obtain better bearing sur- 
faces. 

The solenoids are made in push and 
pull types. They will exert a pull of 
4 to 7 pounds when extended between 
1/4 inch and 1 1/8 inches. When the 
plunger is seated, the hold-in pull is 
between 13 and 15 pounds. At 110 
volts, the inrush current is approxi- 
mately 5 amperes, and the holding 
current 3/4 ampere. ...............0c000 100 


Wickman-Neven Bench Grinding and Lapping Machine 


A bench type grinding machine on the market by the Wickman Cor- 


designed especially for sharpening poration, 


carbide tools with a_ steel-bonded 


15533 Woodrow Wilson 
Ave., Detroit 3, Mich. This machine, 


diamond wheel has been introduced known as the Wickman-Neven bench 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Wickman-Neven Bench Grinding Machine for 
Sharpening Carbide Tools 
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UNIVERSAL 
AND TOOL 
GRINDING MACHINE 


Here’s a machine that saves 
time every working day. Set-ups and change- & 
overs are made easily and quickly — work is | 
done efficiently and accurately. Highly ver- 
satile, the No. 13 handles the common, every- 
day jobs such as rapid sharpening of cutters, 
reamers and other cutting tools, cylindrical 
grinding and general purpose toolroom 
grinding. For operations where a large 
amount of one type of work is required spe- 
cial attachments and’ equipment are avail- 
able. This equipment includes hob, face 
mill, end mill, and formed cutter sharpening 
attachments — surface, internal, wet grind- 
ing and exhaust attachments. 


TEKOM aN 








Either ‘live’ or “dead” center grinding > 
of cylindrical work ... straight or taper... is 
equally easy. Wet grinding attachment, furnished 
as an extra, supplies coolant for grinding work up 
to 6” diameter. 


Write for detailed specifications. 


Brown & Sharpe Mfg. Co. | IBS 


Providence 1, R. I., U. S. A. 


The universal head with the swiveling 

adjustments of the table and of the wheel spin- 
dle upright, provides accurate settings for precise 
sharpening of a wide variety of cutters, 


Thin work such as small saws, thin cutters, 

disks, washers, etc., which can be held in 
face chuck, are easily face ground by revolving- 
spindle grinding. 








grinding and lapping machine, has 
found wide acceptance in England, 
and is now available in the United 
States and Canada through the Wick- 
man organization. 

Ample power for full use of a steel- 
bonded diamond wheel is provided by 
the 1-H.P. spindle motor, which is 
specially designed to withstand fre- 
quent reversals. A coolant pump with 
a reservoir cast in the base of the 
machine is furnished as standard 
equipment. 

For maximum convenience in 
sharpening both right- and left-hand 
tools, the direct-driven grinding 
wheel is reversed by a switch on the 
top of the motor. The wheel guard 
can be swiveled to either the right 
or left, and clamped in position by a 
thumb-screw. The 8- by 12-inch table 
can be quickly set to any angle from 
5 degrees above to 15 degrees below 
the horizontal position. ................ 101 


“Arcmeter” Instrument for 
Drawing Arcs of Large Radii 


An instrument designed to simplify 
the laying out of arcs of large radii 
and at the same time to increase the 
accuracy of such operations has been 
introduced on the market by the 
Arcmeter Co., 1025 Twenty-first 








Fig. 1. Watson-Stillman General- 
purpose Hydraulic Press 
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*‘Arcmeter” for Drawing Arcs of Large Radii 


Ave., Rockford, Ill. It can be used 
for scribing arcs in cases where the 
radius center is located beyond the 
limits of the drawing-board. Any 
desired radius within its range— 
from 34.2 inches to infinity—can be 
easily and quickly selected. The in- 
strument is especially adapted for 
making up large-size scale lay-outs. 

The flexible steel beam of the in- 
strument is so designed that it will 


form a “perfect circle” at any radius 
indicated on the graduated scale. It 
can be easily adjusted by simply 
pushing the indicator knob to the 
graduation on the scale that des- 
ignates the desired radius. The in- 
strument is self-locking. The base is 
made of aluminum and has an 
Aluminite finish, which prevents 
marking or soiling of the drawing 
EIN: acichaithnsanndictynsanehtbcnininndiinaiiiis 102 


Watson-Stillman General-Purpose and 
Heavy Forming Presses 


The Watson-Stillman Co., Roselle, 
N. J., has recently brought out a 
40-ton general-purpose press and a 
500-ton forming press equipped with 


Fig. 2. 


Press with Over-size Die Cushion 


Watson-Stillman Forming 


an over-size die cushion. The gen- 
eral-purpose press, shown in Fig. 1, 
is designed for short production 
runs, testing purposes, or for hot or 
cold plastic molding. It is adapted 
for a variety of jobs that cannot be 
done economically on single-purpose 
equipment. This press can be used 
for metal-forming, straightening or 
bending, hobbing, forcing, and 
numerous other operations. A micro 
valve provides stepless pressure con- 
trol through a range of from 25 per 
cent to maximum capacity. 

The new 40-ton press is of four- 
column steel construction, designed 
to assure correct alignment. It is 
driven by a vane type pump, which 
gives a non-pulsating pressure and 
operates quietly. Finger-tip control 
is obtained by means of a hand-lever. 
A pressure gage is located in a con- 
venient reading position. The double- 
acting rams permit the punches to be 
readily withdrawn when the press is 
used for plastic-molding or metal- 
drawing operations. Special control- 
ling devices and steam or electric hot 
plates are optional equipment. 

An over-size die cushion is the 
outstanding feature of the new self- 
contained 500-ton forming press 
shown in Fig. 2. The new cushion 
size adapts this press for larger and 
more varied loads. The surface di- 
mensions of the cushion are 3 feet 
4 inches by 3 feet 4 inches. The 
maximum tonnage rating of the 
press is 175. The stroke is 18 inches. 








To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Accuracy is the first requirement where fine tools and gauges 
are built—their whole value lies in their accuracy. | 





In their production fine machines are needed for only fine | 
machines can produce fine tools. 






Cincinnati Shapers are found where jobs are most exacting— 
they are built to close tolerances, have reserve power and 
rigidity, and their smooth performance meets the demand 
for accuracy. 


Write for Complete Catalog N-3. 













THE CINCINNATI SHAPER CO. 


CINCINNATI 25,QHIO U.S.A. 
- SHEARS 


SHAPERS 


BRAKES 





Fig.. .t. 


Galanot Products Co. 


‘Lhis press has a working pressure 
of 2000 pounds per square inch. Con- 
trol over the pressure is obtained by 
a single knob. Manual operation of 
the press is effected by a lever, and 
single-cycle automatic operation is 
obtained by a push-button. Reversal 
is pressure-controlled. The press ram 
advances and returns at a speed of 
300 inches per minute. Compression 
speeds are 30 inches per minute for 
pressures up to 250 tons, and 8 inches 
per minute for pressures above 250 
tons. The machine occupies a floor 
space of 7 by 6 feet and has an over- 
all height of 18 feet 8 inches above 
the floor level, and a minimum pit 
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“Selch” End-Mills and 
Holders 


A new line of end-mills and hold- 
ers designed to obtain maximum 
stability and insure concentricity of 
the tool with the machine spindle 
has just been placed on the market 
by the Galanot Products Co., 883 S. 
Union Ave., Alliance, Ohio. These 
end-mills can be used to machine 
smoothly finished slots to exact 
widths in one precision cut. The 
completely assembled holder and end- 
mill shown in Fig. 1 consists of the 
holder body with integral shank, the 
double-ended cutter or end-mill, and 





Webster Gage for Testing Hardness of 
Aluminum and Other Non-ferrous Metals 
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“Selch’’ End-mill and Holder Made by 





Fig. 2. End-mill and Holder Shown in Fig. | 


with Retaining Nut Unscrewed 


the heavy accurately machined 
hexagonal retaining nut. 

In Fig. 2, the cutter is shown with 
one of its milling ends inserted in 
the holder and with its other end 
extending slightly beyond the face 
of the hexagonal retaining nut, which 
has been removed from the threaded 
end of the holder. Concentric preci- 
sion grinding of the two tapered 
surfaces on the cutting tool, as well 
as the matching internal conical 
surfaces in the holder and retaining 
nut, serves to insure accurate con- 
centric alignment of the cutter with 
the shank of the holder. The hexag- 
onal section machined on the cutter 
between its cutting ends fits into the 
hexagonal cavity of the holder when 
the tool is assembled, and thus as- 
sures positive driving of the cutter. 
These cutters are now available in 
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Webster Hardness Gages 


Two new hardness gages—the 
Model B and the Model B-75-——have 
been designed by R. A. Webster, 422 
Twentieth St., Santa Monica, Calif., 
to accurately determine variations 
in hardness of aluminum and its 
alloys, as well as copper, brass, and 
other non-ferrous metals. These 
gages can be used to quickly and 
easily identify heat-treated materials, 
as distinguished from those 
that have not undergone heat- 
treatment, detect parts made 
from an unsuitable or sub- 
standard alloy; differentiate be- 
tween soft and work-hardened 
materials; test materials for 
proper response to heat-treat- 
ment; and segregate material 
in stock. Both gages are small, 
portable, and easily operated 
by merely compressing the 
handles that actuate the pen- 
etrator. 

The Model B gage gives di- 
rect hardness readings on alu- 
minum alloys, and provides a 
dial reading of from 1 to 20, 


which covers the range from soft 
aluminum to heat-treated and aged 
strong aluminum alloy. The Model 
B-75 is designed for direct hardness 
readings on brass and other non-fer- 
rous metals within the range of soft 
brass to full hard brass. It is sim- 
ilar in all respects to the Model B, 
except for the shape of the pen- 
etrator, which provides a somewhat 
greater sensitivity, but covers a 
shorter hardness range. The read- 
ings obtained on both these models 
can be easily compared with other 
standard hardness scales. Hardness 
tests can be made on stock of any 
thickness up to 1/4 inch. .......0.0.. 105 


“Micro-Planer” Gage 


A new inspection instrument, called 
the ‘“Micro-Planer” gage, which 
serves as an adjustable master set- 
ting gage is being manufactured by 
the Accurate Machine Products Co., 
1640 S. Hobart Blvd., Los Angeles 6, 
Calif. This gage has regular mi- 
crometer graduations of 0.001 inch 
and a positive locking device. The 
base of the instrument is parallel to 
the checking surface within ex- 
tremely close. limits. 

This instrument is designed for 
setting cutting tools on planers and 
shapers; for making settings or 


measurements in conjunction with 
gage-blocks; for use with sine bars 





‘“Micro-Planer’” Gage Made by the 
Accurate Machine Products Co. 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Long bearing surface on the sturdy column and rigidity of the arm, plus the 
triple gibbed head mounting on arm, on Cincinnati Bickford Super Service 
Radial Drills insure accurate work even when the head is in extreme position 


at end of the arm. 


Here setting up two castings at a time, and the convenient location of all 
control levers low on the job are speeding the job. 


The machine answers easily to the touch of the operator—he spends less time 
on manipulation and more on production. 


Write for Bulletin R-24A. 


See our condensed catalog in Sweet's File. 
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Equal Efficiency of Every Unit Makes the Balanced Machine 


THE CINCINNATI BICKFORD TOOL CO. cincinnati 0. onic u.s.n- 
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in angle-grinding operations; or for 
use as an indicator for transferring 
measurements. It can also be used as 
a carriage stop for lathes, a drill 
press stop, or wherever a stop is 
required for accurate dimension 
control. 

The gage has an adjustment range 
of 1/2 inch, which can be increased 
to 2 inches by means of extensions. 
All measuring surfaces are precision 
lapped and ground. The micrometer 
thimble has an adjustment by which 
compensation for wear can be made. 
The base of the gage is 1 1/4 inches 
in diameter, and the thimble is 7/8 
inch in diameter. The height when 
closed is 1 1/2 inches, and when ex- 
I i I oinnintincsineccsnnnessddacama 106 


Kennametal Disk Type File 


Kennametal, Inc., Latrobe, Pa., is 
now producing a disk type file for use 
on light alloys, die-castings, and plas- 
tics. This new tool is designed to 
facilitate the facing of rough castings 
and the removal of flash, draft, gates 
and risers, etc. It consists of double- 
cut segments of solid Kennametal, 
securely dovetail-wedged into a 
12-inch diameter steel body which 
can be supported and driven by any 
suitable means. The teeth are formed 
and positioned so that the material 
is sheared off in clean-cut chips sim- 
ilar to those produced by regular 
Kennametal metal-cutting tools. 

The file body can be attached di- 
rectly to a rotating member of the 
driving machine by socket-head cap- 
screws if it has a suitable supporting 
flange and centering stud. When such 
means are not available, a ‘Janged 
adapter can be made for the pur- 
pose. It is claimed that this tool 





(Above) Assembled Kennametal 
Disk File. (Below) Kennametal 
Segments of Disk File 
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creates less heat in the work, makes 
possible increased production and 
removes material from the work in 
the form of chips that can be easily 
RNNGONE SO dcectieinvaiecnmeeas 107 


Sunnen Diamond 
Dressing Tool 


A diamond dressing tool designed 
especially for use in keeping honing 
stones in efficient cutting condition 
has been developed by the Sunnen 
Products Co., 7940 Manchester Ave., 
St. Louis 17, Mo. This dressing tool 
is said to break the glaze quickly 
and restore cutting action without 
wearing the stone out-of-true or 
fracturing the bond. In dressing a 





Diamond Dressing Tool Developed 


by Sunnen Products Co. 


stone, the tool is pulled very lightly 
over the full length of the surface 
to be dressed in one complete stroke. 
A chain hooked to a ring fastened 
to the end of the diamond dressing 
stick has a bracket at the opposite 
end which can be attached to the 
honing machine to insure having the 
tool at hand when needed. ............ 108 


Asco “Auto-Arb” 
Work-Holding Arbor 


The Asco Corporation, 874 E. 
140th St., Cleveland 10, Ohio, has 
just placed on the market the Asco 
“Auto-Arb” shown in the accompany- 
ing illustration. This expanding type 
arbor has been designed to speed up 
production and certain manufactur- 
ing operations that require the work 
to be held on a revolving arbor. The 
design of the arbor permits the work 
to be chucked and released without 
stopping the spindle when the arbor 
is used on a screw machine or lathe 
equipped with a standard collet. 

The arbor is designed to expand 
accurately and to maintain accurate 
centering with respect to the collet. 
It can be used to advantage on drill 
presses or milling machines equipped 


Expanding Work-holding Arbor Made 
by the Asco Corporation 


with collet devices. The arbor ig 
made in sizes of 3/8 to 1 inch, 
varying by 1/64 inch. The entire 
range of arbors is accommodated by 
three sizes of collets. Larger sizes 
are also available on order. .......... 109 


Sand-O-Flex Contour Sander 


The Sand-O-F lex Corporation, 4373 
Melrose Ave., Los Angeles 27, Calif., 
has added a Model 350-B “Sand-0- 
Flex” to its line of abrasive tools. 
This new brush-backed sanding wheel 
is practically a duplicate of the 
earlier Model 550-A, described: in 
May, 1945, MACHINERY, page 214, 
but is smaller in diameter, being only 
3 5/8 inches over the body portion 
and 5 1/2 inches in diameter over 
the brushes. The new wheel is lighter 
than the preceding model, weighing 
only 1 7/8 pounds. Eight replaceable 
brushes cushion the abrasive strip 
and provide the flexibility necessary 
for finishing irregular surfaces. 





Contour Sander Placed on the 
Market by the Sand-O-Flex 


Corporation 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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THE CASE OF THE CHUCKING MACHINE 


YEARS AHEAD OF ITS TIME 


The New Britain Model 49 Four Spindle Automatic Chucking Machine was designed before 
the introduction of negative rake turning. Yet the standard model was used without mod- 
ification on the first mass production job using negative rake tooling . . . cutting ball bear- 
ing races in S.A. E. 52100 steel at the rate of 450 to 720 S.F.M. on the outside diameter, 
several times faster than conventional turning permits. The end working tool feed advance 
is 012 per rev. and the cross arm tools .005 per rev. These forgings weighed 15.13 oz. 
before machining and weighed 8.91 oz. after machining, 6.22 oz. removed in 10 seconds. 

This and other typical Model 49 jobs shown at the right indicate the versatility of New 
Britain Automatics, and the advantage of choosing machines that are years ahead of their 
time in engineering features. 





* Variable chucking pressures, operating ® Swinging type forming arms. 
automatically and instantly adjustable. ® Wide open end construction 
* Electrically controlled, mechanically 


. : ® Automatic spindle carrier lifting mechanism. 
| Operated automatic safety devices. 


* Hydraulically operated chucking mech- ° Positive drive synchro-mesh spindle clutches. 


| anism, e Automatic spindle carrier clamping device. 


For more, better parts per hour this year and 
years from now, it pays to pick New Britain. 


NEW BRITAIN § 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 














This new wheel can be mounted on 
any electric motor shaft, a 1/6-H.P. 
motor on a 1/4-inch capacity electric 
hand drill providing adequate driv- 
ing power. The recommended speed 
range is from 400 to 1750 R.P.M. It 
can be furnished to fit 1/2- and 
5/8-inch shafts, and adapters for 
threaded spindles of any size can be 
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Valvair Control Valves 


A complete line of control valves 
designed to operate on air pressures 
up to 200 pounds per square inch and 
at temperatures up to 120 degrees F., 
has been brought out by the Valvair 
Corporation, 454 Morgan Avenue, 
Akron 11, Ohio. This line of valves 
includes two-way, three-way, and 
four-way types in foot, cam, dia- 
phragm, and solenoid-operated de- 
signs. 

The illustration shows the internal 
design of a typical Valvair valve. 
The basic design of these valves em- 


-bodies a sliding stem that moves 


through a series of specially con- 
structed packers which seal the air 
in an “on” or “off” position without 
the use of metal seats. Non-corrosive 
materials are used in the manufac- 
ture of these valves to insure de- 
pendable operation and long life. The 
area through the valves is made 
equivalent to that of standard sized 
pipes to eliminate air flow restric- 
tion. The regular line includes 
valves in 1/4-, 3/8-, 1/2-, 3/4-, and 
SEES LE ER 111 





Typical Air-control Valve Made 
by Valvair Corporation 
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Automatic Dewpoint Recorder 


Made by General Electric Co. 


G-E Automatic Humidity 
Recorder 


A dewpoint recorder which con- 
tinuously and automatically records 
the humidity of gases has been an- 
nounced by the apparatus department 
of the General Electric Co., Schenec- 
tady 5, N. Y. This recorder is de- 
signed for use where the moisture 
content of atmospheres and gases 
must be measured or controlled. It 
can be used for checking furnace 
atmospheres and testing city gas or 
determining the humidity of gases 
used in a variety of factory produc- 
tion processes. 

The dewpoint recorder is a com- 
bination of heater, refrigerator, mir- 
ror, and gas chamber. The gas to be 
tested enters the gas chamber, where 
it comes in contact with a metal 
mirror. The refrigerator and heater 
cool or heat the mirror until a tem- 
perature is obtained at which mois- 
ture in the gas forms dew on the 
mirror. A_ photo-electric eye is 
focussed on the mirror, and the 
mirror temperature is recorded on 
a graph or chart the moment dew 
forms. 

Working in coordination, the re- 
frigerator and heater hold this dew- 
point temperature within a tolerance 
of 2 degrees, so that continuous read- 
ing on the chart is obtained. The 
recorded dewpoint temperature can 
be converted into the moisture con- 
tent of the gas if desired. The re- 
corder can be so arranged that it 


will flash or sound a warning when 
moisture in the gas reaches too high 
or too low a level, or control other 
equipment that will dehumidify o, 
add moisture to the gas. The jn. 
strument is designed for operation 
at atmospheric pressure over a wide 
dewpoint range. After the initia] 
installation, only minor adjustments 
are required to keep the recorder jn 
continuous operation. ......00.000........ 112 


Brown Drill Press Filing and 
Slotting Attachment 


Any size or make of drill press 
can be quickly and economically 
adapted for performing filing, cut- 
ting, sawing, or slotting operations 
through the use of the unit shown 
in the accompanying illustration. 
This unit, manufactured by the Leo 
G. Brown Engineering Co., 1157 
Riverside Drive, Los Angeles, Calif, 
has only three moving parts, and can 
be attached to the drill press in three 
minutes. 

Mounted between two preloaded 
ball bearings is a solid steel cam, 
which converts the drill press rotary 
motion to a vertical reciprocating 
motion and simultaneously increases 
the drill press power output. The 
main housing of the attachment con- 
sists of a Durometal casting with a 
bronze sleeve insert for the bearing 
surface. The cam roller is of hard- 
ened tool steel. This attachment is 
available in 1- and 1 3/4-inch stroke 
SRR, 22S dali DS 118 





Drill Press Equipped with Brown 
Filing and Slotting Attachment 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Few people realize how extensive are Ex-Cell-O’s facilities for the 
speedy production of quality parts. Yet the same wide experience, 
the engineering “know-how”, and the outstanding accuracy that 
distinguish Ex-Cell-O machine tools and cutting tools wherever they 
are used... in many parts of the world . . . go into Ex-Cell-O’s 
production parts manufacture. 


If your product requires carefully machined parts, the chances are 
Ex-Cell-O can work with you to your economical advantage. Con- 
tact Ex-Cell-O today, either at the Head Office in Detroit or through 
any one of the 27 other leading industrial centers where Ex-Cell-O 
field engineering representatives are located. 


EX-CELL-O CORPORATION ¢ DETROIT 6 


EX-CELL-O for PRECISION 
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Fig. 1. 
Clamped-on Advanceable Kenna- 
metal Tips 


Metal-cutting Tools with 


Kennametal “Clamped-On- 
Tip” Tools and Solid 
Grooving-Tool Blades 


Kennametal, Inc., Latrobe, Pa., is 
now producing, for use on light 
machining jobs, two new types of 
tools having clamped-on advanceable 
Kennametal tips designed as shown 
in Fig. 1. Styles 1CL and 2CL tools 
have offset shanks, while styles 11CL 
and 12CL have straight shanks. 
Among the operating and main- 


tenance advantages claimed for these: 


new tools are more consistent per- 
formance and greater durability re- 
sulting from strain-free assembly; 
smooth unimpeded chip flow assured 
by correctly positioned clamping 
arrangement; exceptionally strong 
Kennametal tip, diamond-ground on 
the bottom face and firmly supported 
by the plane surface of a heat-treated 
steel shank; and tips that can be ad- 
vanced and resharpened many times 
before discarding. 

The shanks of these tools serve 
as permanent tip-holders and per- 
mit tips of different grades to be 
interchanged, thus adapting them 
for machining different types of 
metal. The Kennametal tips for these 
tools can be supplied with permanent 
molded-in chip-breaker groove of 
constant depth but adjustable in 
width by varying the amount ground 
from the end or side cutting edges. 


These tools are now available in 1 by 
1 by 7 inches; 1 by 1 1/4 by 9 inches; 
and 1 by 11/2 by 10 inches. Tools of 
larger sizes can also be obtaincd for 
heavy-duty work. 

A line of solid Kennametal groov- 
ing-tool blades, of the design shown 
in Fig. 2, which are said to permit 
many more regrinds than the brazed- 
or-tip type tools is another new 
product of this company. An out- 
standing feature of these blades is 
their rigidity, a. characteristic that 
minimizes the “weaving” action 
which has been a major cause of 
rapid wear on tools used for groov- 
ing operations. These new grooving- 
tool blades can be supplied in sizes 
to suit the user’s 
Standard sizes now available include 
tools 1/2 inch high by 2 1/2 inches 
long, and 3/4 inch high by 4 inches 
long. They are supplied with a 
10-degree angle formed on one end 





i 


Fig. 2. Kennametal Grooving- 


tool Blade 


and with 2-degree clearance angles 
on each side, and are obtainable in 
widths made to the user’s specifica- 
tions within accuracy limits of 
| eee | | 


Rogers Reamers 


The John M. Rogers Tool Corpora- 
tion, Gloucester City, N. J., has de- 
veloped a new Type S reamer. This 
reamer combines a right-hand cut 
with a left-hand angle blade setting 
and a 5-degree negative face angle. 
These new reamers are made with 
straight shanks, as well as with 
taper shanks as shown in the illus- 
RR ylt Riad ntreheuseets Sate! 115 
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Reamer Developed by John M. Rogers Tool Corporation 
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requirements. 








Flexible Conduit for Machine Tool 


Installations, 


Made by Chicago 
Metal Hose Corporation 


Flexible Conduit for 
Machine Tool Installations 


In response to the specific needs of 
the machine tool industry, the Chi- 
cago Metal Hose Corporation, May- 
wood, Ill., has just added a synthetic- 
covered shielding conduit to its line 
of flexible metal hose. This new 
product, known as “Rex” machine 
tool conduit RT-25, was developed to 
meet the new machine tool electrical 
standards, in coordination with the 
Joint Industry Committee of Plant 
and Electrical Engineers, cooperating ° 
with the National Machine Tool 
Builders’ Association. It has a gal- 
vanized steel, flexible, metal-hose 
liner and synthetic cover. This con- 
duit is liquid-tight externally; can be 
used with both standard and water- 


_tight conduit boxes; and is furnished 


with fittings that are attachable and 
removable by the user, or perma- 
nently attached at the factory..116 





—— 


Cushion Type Cylinder Developed 
by Modernair Corporation 


Modernair Cushion Type 
Cylinders 


A cushion type cylinder with inter- 
changeable mountings has been de- 
veloped by the Modernair Corpora- 
tion, 4222 Hollis St., Oakland 8, 
Calif., to meet a wide range of in- 
stallation requirements. The new 
cylinder is corrosion-resistant, and 





To obtain additional information on equipment 
described on this page, see lower part of page 234. 





























@ The smooth flowing power of the 
continuous tooth Herringbone geared 
headstock, ease and convenience of 
controls, the rigidity of 4 wall bed 
construction all contribute to the ac- 
curacy, productive capacity and smooth 
finish obtained from Sidney Lathes. 


They are also a few of the important 
construction features responsible for 
Sidney Lathe’s adaptability to tool and 
die work—complicated lathe opera- 
tions—or straight turning. 


For all around utility—precision— 
and dependability make your next 
lathe a Sidney. 
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is adapted for actuation by air, 
water, or oil. It is designed to per- 
mit diversified use of the same 
cylinder. The standard design has a 
self-regulating cushion, but an ad- 
justable cushion can be furnished. 

The cylinder caps are heat-treated 
aluminum-alloy sand castings with 
high tensile and bursting strength. 
They can be rotated a full 360 
degrees on the cylinder without 
disturbing the seal. This feature 
simplifies installation, and generally 
eliminates the need for elbow or tee 
fittings in pipe lines leading to or 
from the cylinder. The cylinder caps 
are designed to take any one of a 
number of mounting brackets, in- 
cluding end plates, swivel mountings, 
and foot types. 

Aircraft Type O ring packings are 
used throughout the cylinder at all 
points of wear or possible leakage. 
The swivel mounting is particularly 
noteworthy in that a combination 
thrust and elevation motion can be 
obtained by its use. Since all brackets 
are interchangeable, the basic cylin- 
der can be used in widely different 
applications by making simple 
changes in the mountings. The 
cylinders are available in diameters 
of 2, 3, 4, 5, and.6 inches. 117 


Drill for Cutting Hardest 
and Softest Metals 


The Enesay Tool Co., 2240 Sepul- 
veda Blvd., Los Angeles 23, Calif., 
has developed a new drill which, it 
is claimed, will cut through intensely 
hard and very soft metals with equal 
facility. This tool will readily drill 
through steel heat-treated to a hard- 
ness of 68 Rockwell C, which is some- 
what harder than file steel. The new 
drill thus makes possible fast pre- 
cision drilling on metals so hard that 
such operations were previously con- 
sidered impractical. It frequently 
eliminates the need for internal 
grinding, since it is designed for 
precision drilling and reaming to 
extremely close tolerances. Expensive 





steel parts in which errors or changes 
in design make necessary the drilling 
of new holes can often be salvaged 
after hardening by the use of this 
drill. 

The drill is constructed of a new 
alloy which causes only the metal re- 
moved to be softened during the drill- 
ing operation, while the surrounding 
metal remains unaffected. The ten- 
sile strength of the drill is more than 
45,000 pounds per square inch, and 
it is claimed that only extreme care- 
lessness in handling will cause it to 
break. It is available in all standard 
and special sizes. === 118 


Wendt-Sonis Milling Cutte, 
with Interchangeable 
Carbide Blades 


An inserted-tooth carbide cutter 
with blades that are interchangeable 
to accommodate any type of milling 
job has been placed on the market 
by the Wendt-Sonis Co., Hannibal, 





Wendt-Sonis Milling Cutter with 
Carbide Blades 


Interchangeable 


Mo. The cutter is said to require 
less power than ordinary cutters, 
and is readily adaptable for use on 
standard machines. 


Enesay Drill Developed to Cut Hardest and Softest Materials 
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This new cutter has a safety feg. 
ture in the form of a special type 
wedge which prevents the blades 
from slipping out while in operation, 
When the blades require sharpening, 
they can be easily removed from the 
cutter body and ground on an or. 
dinary bench grinder, no special 
equipment being required. _. 








Small-size Dial Indicator Made 
by Federal Products Corporation 


Federal Small-Size Dial 
Indicators 


Three new dial indicators have 
been placed on the market: by the 
Federal Products Corporation, 1144 
Eddy St., Providence 1, R. I., to meet 
the demand for small-size compact 
instruments. The over-all bezel di- 
ameter of the new A models is only 
11/4 inches. They are designed for 
use where there is insufficient room 
to permit the use of a large indicator 
or where weight is a factor, as in 
the case of portable equipment. 

The entirely new movement pro- 
vided in these indicators has the 
same low-friction, full-jeweled fea- 
tures of the regular size Federal in- 
dicators. These instruments are de- 
signed to give exceptional accuracy 
on repetitive gaging work and long 
service. They are designated A1/2Q, 
A38Q, and A6Q-2, and have 0.0001-, 
0.0005- and 0.001-inch graduations, 
respectively. The American Gage 
Design Committee (AGD) bracket 
type back is regularly furnished, but 
post or flat type backs and special 
backs are also available. The indi- 
cator dials can be rotated to obtain 
CN ESL 120 


* * * 


The dial telephone set has 429 dif- 
ferent parts. 








To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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AND DO THE JOBS THAT 
“CAN’T” BE DONE! 





CARBOLOY COMPANY, INC., 11147 E. 8 MILE STREET, DETROIT 32, MICH. 


CHICAGO - LOS ANGELES - 


CLEVELAND - 


DETROIT - 


a 


HOUSTON - 


(TRADEMARK) 






RBOLOY TOOLS 


MENTED CARBIDE 


MILWAUKEE - 


Eight single-point Carboloy* tools replaced an equal 
number of large, expensive core drills on one opera- 
tion in Diesel engine manufacture with these results: 
Cost of new tooling was cut from $240 per set-up to 
$15. Hourly production was doubled. Direct labor 
cost per connecting rod was halved. 


A midwestern manufacturer of Diesel valves switched 
to Carboloy* Standards for machining the interiors 
of valve heads. A far smoother surface finish was 
obtained—the polishing operation was completely 
eliminated, with a big saving of time—and tool life 
was increased by 10 times. 


Recently a shipyard ran into trouble reconditioning 
Diesel crankshafts on ships of war. The chrome alloy 
used to build up undersize bearings proved too tough 
and abrasive for high speed steel, and diamond-pointed 
tools were too fragile and costly for the job. Lacking a 
grinder big enough for the operation, Carboloy* G-999 
was recommended—machined satisfactorily at moder- 
ate tooling cost—and helped speed the needed ships 
back into service. 


Put Carboloy* Standards to work in your plant, for 
greater stamina throughout long production runs— 
high piece-output-per-tool—high surface finish, almost 
mirror-smooth—uniformly close tolerances—cutting 
edge maintained longer between grinds. In every in- 
dustry these 11 Standard Styles are adaptable to 60%- 
80% of the turning, facing and boring jobs. They are 
actually priced lower than ordinary tools in many 
sizes. Write today for Catalog GT-175R. 


The word ‘“‘Carboloy” is a registered trademark of Carboloy 
Company, Inc., sole makers of Carboloy Cemented Carbides. 
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New Method of Preparing Bearing Shells 
for Babbitting 


Years ago when babbitted bearing 
shells were generally made from cast 
iron, a series of dovetail slots were 
cut into the bore of the shells prior 
to pouring the babbitt. This was 
done because babbitt, being com- 
posed largely of tin and lead, can- 
not be bonded readily to cast iron, 
and the slots were required to assure 
the firm anchoring of the babbitt 
lining in the shell. 

Later, as there was a transition 
from the use of cast iron to steel and 
bronze for bearing shells, these slots 
were dispensed with in the smaller- 
sized bearings. In the larger bear- 
ings, however, the slots were still 
used as an additional safety factor 
to insure that the babbitt lining 
would not loosen from the shell. 

According to A. A. Goodman, of 
the Steem Division of the Westing- 
house Electric Corporation, South 
Philadelphia, Pa., early in the war 
the importance of saving both man- 
and machine-hours, in addition to 
the critical shortage of tin, resulted 
in the development of a new idea in 
preparing shells for babbitting. In- 
stead of cutting slots, the bore was 
serrated with grooves similar to 
screw threads. These serrated bores 


presented a great deal of surface for 
the bonding of the babbitt. Usually, 
the serrations were made twelve 
to the inch, and the depth was such 
that the bonding surface was in- 
creased 50 per cent, compared with 
the smooth bore. 

The saving in babbitt that for- 
merly filled the dovetail grooves was 
considerable, and the saving in tin 
was particularly important. Further- 
more, the dovetailing operations per- 
formed in the slotting machine were 
eliminated, the entire bore being fin- 
ished in the lathe or boring mill at 
one set-..p. 

These serrated bores are now be- 
ing used at the Westinghouse South 
Philadelphia plant on all bearings ex- 
cept those made of cast iron and alu- 
minum bronze. The latter cannot be 
bonded to babbitt without being sub- 
jected to special salt bath treatments 
or electroplating. 


* * & 


An airplane transport pilot must 
keep track of over one hundred dif- 
ferent instruments, whereas. the 
average automobile driver has only 
six to watch. 


New Scribing Plate for 
Optical Comparators 


A new engineering material known 
as “Kodak Green Scribing Plate” 
has been developed by the Eastman 
Kodak Co., Rochester, N. Y., for use 
with optical comparators of the con- 
tour projection type. Plates of this 
material are used either directly 
with the contour comparators or as 
printing masters for photographic- 
ally duplicating the contour compar- 
ator plate. They can also be used 
for making small photo templets on 
metals, plastics, and other materials, 

The new scribing plate consists of 
a transparent green-dyed gelatin 
coating applied to glass. Tolerance 
lines are scribed on the plate by cut- 
ting through the gelatin film. The 
use of these plates eliminates the 
need for employing hydrofluoric acid 
for the etching of glass plates. 

The plate provides an easy means 
of accurate reading. By using a sup- 
plemental red light behind the plate, 
the tolerance limits in shadowed 
areas are brought into sharp relief, 
showing as red lines against the 
dark green background. On precision 
grinding machines equipped with 
contour comparators, this permits 
the operator to see exactly how much 
material must be cut away. 
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Measuring 


Aircraft 


vided for 


A Giant Curtiss Aircraft Propeller 


19 Feet in Diameier. 


This is Said to be the Largest 
Propeller ever Designed 
and Produced. The Hollow Steel 
Blades will Absorb the Power of a 
3000-H. P. 
plied to the Army Air Force’s Big 
New Bomber, the Consolidated Vul- 
tee B-36, 
the 400-passenger 
Model 37 Airliner. De-icing is Pro- 


Engine. It will be Ap- 


Military Prototype of 
Consolidated 


by Passing Heated Air 


through the Hollow Steel Blades 
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9 Headstock is cast integral with 
bed for extreme rigidity—to insure 
accurate, permanent alignment. The 
heavy forged steel spindle with 
flanged nose, mounted in double 
fow precision tapered roller bear- 
ings at both ends, will carry heavy 
work at maximum speeds and feeds 
without deflection or chatter. 


1209 East Washington Avenue . 













GISHOLT MACHINE COMPANY 


Madison 3, Wisconsin 


Look Ahead... Keep Ahead... With Gisholt 





Accuracy is vital in a turret lathe. Would you be satisfied 


ance, less maintenance and lifelong accuracy. 

















3 Bed ways are of thick block 
type tool steel, hardened to 64-66 
Rockwell C and finish-ground in ex- 
act alignment with the spindle. On 
top, bottom, and both sides these 
hardened steel ways present a bear- 
ing surface that is virtually wear- 
proof. Automatic pressure lubrica- 
tion preserves their accuracy. 







to have it for only a year—or two—or five? 


Because experienced users want accuracy to last the life 
of the machine, we have incorporated these and many other 
refinements in the design and construction of Gisholt Tur- 
ret Lathes. We believe, as do Gisholt users, that they more 
than pay for themselves in greater speed, better perform- 





hey Permanent alignment of the 
hexagon turret is insured by its 


massive rigidity, the large bearing 
surface of the carriage on the hard 
steel ways with square lock gib con- 
struction, and long guide. The turret 
is accurately positioned in index and 
rigidly clamped with a powerful, 


cam-operated binder. 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies Fill in on Form at Bottom of Page 233 the 

Identifying Number at End of Descriptive Paragraph, or Write 

Directly to Manufacturer, Mentioning Catalogue Described in the 
August, 1946, Number of MACHINERY 


Machining Stainless Steels 
CARPENTER STEEL Co., 105 W. 
Bern St., Reading, Pa. Publication 
entitled “Notebook on Machining 
Stainless Steel,” containing a fund 
of useful information designed to 
simplify the machining of stainless 
steel and provide longer tool life, 
higher speeds, and better finishes. 
Production and management exec- 
utives can secure personal copies 
without charge from the nearest 
Carpenter representative; additional 
copies available at 50 cents each. 


Decimal Equivalent Chart 
RUTLAND TOOL SERVICE, 138006 
Greeley Ave., Detroit 3, Mich., is dis- 
tributing a 9 by 11 decimal equiv- 
alent chart which can be obtained 
without charge if requested on a 
company letter-head, addressed di- 
rectly to Rutland Tool Service. 


Interchangeable Punches 
and Dies 

RICHARD BROTHERS DIVISION OF 
ALLIED PRODUCTS CORPORATION, 1560 
E. Milwaukee Ave., Detroit 11, Mich. 
Catalogue FF, giving descriptive 
information and technical data on 
standardized interchangeable punches 
and dies, including die _ sections, 
guide pins, bushings, dowel-pins, 
stripper bolts, and diemakers’ sup- 
Ia sichaancige OSS Abenkstbhdiete taticdcachscciody iat 1 


Gears, Speed Reducers, and 
Flexible Couplings 

D. O. JAMES MFc. Co., 1140 W. 
Monroe St., Chicago, Ill. Catalogue 
1000 (575 pages), covering cut 
gears, gear speed-reducing transmis- 
sions, and flexible couplings, to- 
gether with a 100-page engineering 
section containing tables, charts, 
and formulas useful in solving gear 
GORE IB, oceseyccssnsesscsicsecceccences 2 
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Bronze Electrode Data 

AMPCO METAL, INC., 1745 S. 38th 
St., Milwaukee 4, Wis. “(Comparative 
Bronze Electrode Chart,” containing 
AWS-ASTM classification of bronze 
electrodes and the grade numbers of 
arc-welding rods made by fifteen 
manufacturers which meet various 
classifications. Bulletin W-9, on 
shielded-are alternating- and direct- 
current bronze electrodes. .............++ 3 


Universal Drafting Machines 
UNIVERSAL DRAFTING MACHINE 


Co., Cleveland 14, Ohio. Catalogue 
illustrating and _ describing the 
“Boardmaster,” a new _ universal 


drafting machine with special fea- 
tures designed to give greater accu- 
racy and more efficient and conveni- 
OY ei cali a saeninseleinhe 4 


Turret Lathes and Automatics 
GISHOLT MACHINE Co., 1209 E. 
Washington Ave., Madison 3, Wis. 
Folder entitled, ‘““Look Ahead—Keep 
Ahead with Gisholt,” briefly listing 
the company’s lines of turret lathes, 
automatic lathes, balancing machines, 
and superfinishing machines. .......... 5 


Die-Casting Machines 
HYDROPRESS, INC., 570 Lexington 
Ave., New York 22, N. Y. Circular 
L-24-E, descriptive of a new design 
of full-hydraulic ‘“Hydrocast” cold- 
chamber die-casting machines for 
casting alloys of copper, aluminum, 
Magnesium, and ZINC. ............cceeeeeeeees 6 


Recently Developed Metals 
and Alloys 

WESTINGHOUSE ELECTRIC CORPO- 
RATION, Pittsburgh 30, Pa. Guide to 
the properties and applications of 
eighteen recently developed metals 
and alloys for the electrical and me- 
chanical industries. ......................008 7 


Dial Indicator Gages 

L. S. STARRETT Co., Athol, Mass. 
Third edition of the Starrett dial in- 
dicator catalogue, covering the com- 
pany’s complete line of dial and other 
indicator gages; includes American 
Gage Design Committee specifica- 
ER ee ae Ae 8 


Disk Clutches 

TWIN Disc CLUTCH Co., Racine, 
Wis. Publication. entitled ‘Produc- 
tion Road—Application Issue,” cov- 
ering heavy-duty, machine tool, farm 
tractor, and air-actuated clutches, 
reduction gears, and hydraulic coup- 
TEI: sccseacendsnnadiacgnnnhesesiansntindeicnenlaann 9 


Plastics 

BAKELITE CORPORATION, UNIT OF 
UNION CARBIDE AND CARBON CORPO- 
RATION, 30 E. 42nd St., New York 17, 
N. Y. Booklet entitled “The ABC’s 
of Modern Plastics,” briefly outlin- 
ing the origin, preparation, and uses 
BF PIRIM. “accenseccreccoscnnevionanosncnsonien 10 


Steel Shop Equipment 
STANDARD PRESSED STEEL CO., 
Box 22, Jenkintown, Pa. Catalogue 
602, covering the Hallowell line of 
steel shop equipment, including cab- 


inets, bench legs, chairs, stools, 
desks, work-benches, tables, tool- 
SNE Er Chokes vinci nicniinginereahig 11 


Coated Heat- and Moisture- 
Resistant Fabrics 

E. I. pu Pont DE Nemours & C0., 
INC., Wilmington, Del. Catalogue 
showing varied applications of “Fair- 
prene,” a coated fabric that resists 
heat and cold, oils, chemicals, sun- 
light, abrasion, and flexing. .......... 12 


Engineering Service 
PIONEER ENGINEERING & MFG. Co., 
19669 John R. St., Detroit 3, Mich. 
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sIMPLIMATIC TOOLING. 
is supported by solid metal from the floor up! 


The heavy platen table of the Simplimatic automati- 
cally locks after it traverses to cutting position. Thus 
it and all the tooling on it become virtually one piece 
with the bed. 


Because of the freedom in positioning slides on the 
big platen table, tools can be held close to their cut- 
ting edges and favored in any way desired. Moreover, 
THE SIMPLIMATIC PLATEN TABLE rests on and against hard- this freedom from chatter is permanent because slide 


ened and ground steel ways and gibs. It has a fast, smooth traverse to top is mounted on hardened steel ways and gibs. 
and from cutting position, actuated by pneumatic cylinders. 


Combined with the solidity of the cutting tools is the 
precision-fitted spindle of large diameter, on widely 
spaced roller bearings and its large herringbone drive 
gear mounted close to the nose. There’s no chance any- 


where for vibration. Chatter is designed out! 


That’s why Simplimatics can hold to extremely close 


tolerances, on large parts and at high production \ 






speeds. Ask for complete information about the 


VERTICAL HEAD TOOLING can be arranged instead of on ‘ , ' 
horizontal platen table when desired. Here, too, you have maximum Simplimatics. 
rigidity and solid support for tools right to the cutting edge. 


1) GISHOLT MACHINE COMPANY 


1209 E. Washington Avenue, Madison 3, Wisconsin 





Look Ahead... Keep Ahead... with Gisholt ( 
a 4 
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Catalogue entitled “The Answers to 
Industry’s Problems,” outlining the 
services in research, engineering, 
accounting,’ and production offered 
TE 13 


Pneumatic Tools and Shop 
Equipment 

IDEAL INDUSTRIES, INC., 1011 Park 
Ave., Sycamore, Ill. Catalogue MTC, 
on this company’s line of machinery 
products, including pneumatic tools, 
dust collectors, centers, etchers, 
chucks, surface plates, ete. ............ 14 


Heat-Treatment of Stainless 
Steels 


PETER A. FRASSE & Co., INC., 17 
Grand St., New York 13, N. Y. Data 
Chart A-6, presenting tie essential 
facts on the heat-treatment of stain- 
less steel, tabulated for convenient 
ae et 1 RROD Ona ce 15 


Milling Attachments 

H. LEACH MACHINERY Co., 387 
Charles St., Providence 4, R. I. Bul- 
letins on Fray “all-angle” milling at- 
tachments, offset boring heads, and 
ram type vertical universal milling 
machines for which this company is 
national distributor. .....0.......cccccee 16 


High-Temperature Insulating 
Varnish 


Dow CORNING CORPORATION. Mid- 
land, Mich. Resin Series No. 1, de- 
scribing the methods of using DC 
996, a high-temperature  s}licone 
insulating varnish that cures at low 
II « idosiseicstiechinnitiicciiciced] 17 


Resistance Welding 


ScIAKY Bros., INc., 4915 W. 67th 
St., Chicago, Ill., is distributing a 
new monthly publication entitled 
“Resistance Welding at Work,” which 
will describe various interesting 
problems in resistance welding fab- 
es Jen ee ee 18 


Arc-Welding Electrodes 

METAL & THERMIT CORPORATION, 
120 Broadway, New York 5, N. Y. 
92-page catalogue covering applica- 
tions, characteristics, physical and 
chemical properties, and recommend- 
ed welding procedures for Murex 
arc-welding electrodes. ................00. 19 


Protective Coatings 

UNITED CHROMIUM, INC., 51 E. 
42nd St., New York 17, N. Y. Book- 
let giving data covering the sources, 
properties, and applications of the 
many resins used in synthetic lac- 
quers and protective coatings. ...... 20 
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Roll Grinding 


NORTON Co., Worcestcr 6, Mass. 
Booklet containing important infor- 
mation on roll grinding including 
selection of wheels, factors affecting 
results, and definite instructions for 
grinding various types of rolls. ....21 


Hydraulic Pumps 

SUNDSTRAND MACHINE TOOL Co., 
2530 Eleventh St., Rockford, IIl. 
Bulletin illustrating and describing 
the principles of operation and appli- 
cations of the Sundstrand hydraulic 
circuit control pump. ...................00« 22 


Metal Fabricating Short-Cuts 
DOALL Co., 1301 Washington Ave., 


S., Minneapolis 4, Minn. 22-page 
booklet entitled “DoAll — 10+,” 
graphically illustrating numerous 
metal fabricating short-cuts per- 
formed on DoAll machines. .......... 23 
Arc-Welders 


HOBART BROTHERS Cv., Hobart 
Square, Troy, Ohio. Catalogue de- 
scriptive of the new Hobait 200- 
ampere gas-engine drive arc-welder. 
Circular entitled “Hobart Pocket 
Check List of Welders’ Needs.”’......24 


Electrode Selection Chart 

AIR REDUCTION SALES Co., 60 E. 
42nd St., New York 17, N. Y. Four- 
color 25- by 40-inch electrode selec- 
tion chart, designed to assist in 
choosing the right electrode for a 
RETIN Sinicnnccctsiinusniaeseubaibannantie 25 


Precision Ball Bearings 

JACK & HEINTZ PRECISION sNDUS- 
TKIES, INC., Cleveland 1, Ohio. Cata- 
logue 2000, containing complete data 
on the company’s line of precision 
ball bearings, including raved bearing 
REESE EET ee TNC EIT EN PRA ee 26 


Printing and Developing 
Machines 

CHARLES BRUNING Co., INC., 4754 
Montrose Ave., Chicago 41, Ili Cir- 
culars containing specifications on 
the Bruning Model 40 BW printer 
and the Model 158 developer. ........ 27 


Tachometers 

HERMAN H. STICHT Co., Inc., 27 
Park Place, New York 7, N. Y. Bul- 
letin 798, descriptive of an extra 
large stationary tachumeter, designed 
for applications where visibiliiy and 
readability are important. .............. 28 


Welding Rod Selector Chart 
EUTECTIC WELDING ALLOYS CORPO- 
RATION, 40 Worth St., New York 13, 





N. Y. Welding rod selector chart, 
giving detailed information on the 
properties of welds and welding pro- 


cedure instructions. ...............000. 29 
Welded Products 
LUKENWELD, INC., DIVISION or 


LUKENS STEEL Co., 279 Lukens 
Bldg., Coatesville, Pa. Comprehen- 
sive descriptive bulletin entitled 


‘“‘Weldments Designed and Fabricated 
by Lukenweld.” 


Pneumatic Tools 

KELLER TOOL Co., Grand Haven, 
Mich. Catalogue 12, on pneumatic 
drills, nut-setters, screwdrivers, 
grinders, chipping hammers, rivet- 
ing hammers, compression riveters, 
air hoists, and air motors. ............ 31 


Vibration Isolation 

AMERICAN FELT Co., Glenville, 
Conn. Data Sheet No. 10, on vibra- 
tion isolation with felt “Vibra- 
mounts,” presenting basic informa- 
tion on solving vibration problems in 
mounting machinery. ...............:008 32 


Thread Gages 

JOHNSON GAGE Co., 534 Cottage 
Grove Road, Bloomfield, Conn. Pub- 
lication containing enginecring data 
or the gaging of screw threads, in- 
cluding examples of this company’s 
| CTT ET 33 


Industrial Furnaces 

W. S. ROCKWELL Co., 200 Eliot 
Ave., Fairfield, Conn. Bwletin 424, 
on Rockwell revolving-retort fu: naces 
for annealing, hardening, and draw- 
ing of ferrous and non-ferrous metal 
SINS Senectiicnsisniainennenneinniennla 34 


Extruded and Rolled 
Metal Products 

Ampco METAL, INC., 1745 S. 38th 
St., Milwaukee 4, Wis. Bulletin 64B, 
on extruded rounds and_ shapes, 
rolled metal sheets, hollow bars, and 
swaged rods of Ampco metal......... 35 


Stainless-Steel Welding 
Electrodes | 

JESSOP STEEL Co., Washington, Pa. 
Catalogue containing information on 
the selection and application of 


Jessop stainless-steel welding elec- 
I 5 pbiadathiaaiedsastiikipeessinkene banat 36 


Industrial Rubber Producis 

B. F. GoopricH Co., Akron, Ohio. 
Booklet on rubber belting, hose, hose 
couplings, packing, rubber linings, 
industrial clothing, rubber gloves, 
and various other industrial rubber 
IIIS. shccniadsuirecisesraneapiensennpauanonnagn 37 
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Two new styles of tools—straight and offset shanks—with 
clamped-on Kennametal tips, have been developed so that the out- 
standing operating and maintenance advantages that characterize 
our now well-known HD line for heavy duty work, may also be 
realized on lighter machining jobs. Among the advantages pro- 
vided by these new tools are: 

More consistent performance and greater durability from 

thermally strain-free assembly; 

Smooth, unimpeded chip flow assured by perfected clamping 

arrangement, correctly positioned; 

Exceptionally strong Kennametal tip—diamond ground on 

bottom face—firmly supported by plane surface of heat- 

treated steel shank; 

Dull tips can be advanced, resharpened time and again, and 

major part utilized—tip only is reground; 

Fewer tools to stock—many tips can be used during life of 

one shank; 

Tips of different grades can be clamped in same shank; 

Tips can be supplied with. permanent, moided-in chip 

breaker, constant in depth, but adjustable in width by 

varying amount ground from end, or side cutting edges. 
Illustrations show the new styles, as well as the widely used 
HD style, of clamped-on-tip Kennametal tools. Captions indicate 
sizes available. 


ggND TODAY For syppremENtT 2 ° 


of Catalog 45, for 
complete specifications and prices. 
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Are you using 4 different processes 
| to do work like this? 


All of these prints 





were made in seconds 








with OZALID! 


ay Black-line print of form letter. Dig- 
nified, looks exactly like original typing. 
Headings and personal references will 
be added to print with same make of 
typewriter used to prepare the original. 
Saves valuable time and labor in sales 
and general correspondence. 


63 4-color transparent overlay of statis- 
tical chart. Prohibitively expensive with 
any other process—as economical and 
simple as this with Ozalid: Individual 
trends are drawn in ink on separate 
sheets of tracing paper ... and each is 
reproduced in seconds on Ozachrome 
film of desired color. Job is finished by 
simply stapling the films in register. 
You'll use Ozachrome for dramatic, 
readily understood presentations of 


®@These are only a few of the ways in which you can 
consolidate your reproduction work with Ozalid. Ac- 
tually, your entire organization will depend upon it 
for prints—in seconds—whenever needed! 


@Learn how you save time, labor, and dollars right 
from the start with Ozalid. And see samples of the 
10 types of prints you can make. 


@Write today for free booklet No. 189. 
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facts or products. 


ey Oilproof, waterproof, plastic print 
... produced directly from draftsman’s 
drawing. An ideal material for shop use 
or sales catalogs. But it’s only one of the 
10 different types of positive, easier-to- 
read Ozaprints you can produce from 
any engineering drawing or other trans- 
lucent original—in seconds! 


4.) Continuous-tone print with full val- 
ves. This Ozalid Dryphoto was pro- 
duced directly from a film positive. The 
quickest, most economical way to create 
displays, illustrate technical manuals, 
etc. Simply keep film positives (which 
can be made from any negative) in files 
...and make Dryphotos. as fast as or- 
ders are received! 











OZALID 


Division of 
GENERAL ANILINE AND FILM CORPORATION 
Johnson City, New York 
Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 
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Universal Milling Machines 
CINCINNATI MILLING MACHINE 
Co., Cincinnati 9, Ohio. Catalogue 
M-1429-1, describing the details of 
design of the new Cincinnati No. 2MI 
milling machines made in universal 
IIE SII csssshsinisvuvetepsncsimecaid 38 


Bench-Size Hydraulic Presses 
DENISON ENGINEERING Co., 1152 
Dublin Road, Columbus 16, Ohio. 
Comprehensive booklet on the Deni- 
son bench-size Multipress and its 
I ON ical eiteciancaiang 39 


Threading and Tapping Tool 
THREADMILLER CORPORATION, West 
Orange, N. J. Leaflet descriptive of 
the new Grip-Slide threading and 
tapping tool designed to speed up 
threading operations on lathes. ....40 


Induction Heating 

WESTINGHOUSE ELECTRIC CORPORA- 
TION, Industrial Electronics Division, 
Baltimore 3, Md. Bulletin entitled 
“Induction and Dielectric Heating 
Applications and Equipment.” 


Impact Testing Machines 
BALDWIN LOCOMOTIVE WORKS, 
Philadelphia 42, Pa. Bulletin giving 
specifications on the improved Sonn- 
tag universal impact testing machine 
FEEL ee eS eee 42 


Control Valves 

H. BELFIELD Co., Broad St. at Ham- 
ilton, Philadelphia, Pa. Bulletin 501, 
describing the new Belfield pilot pis- 
ten control valve, a small wide range 
diaphragm motor control type. ...... 43 


Machining Ampco Metal 
AMPCO METAL, INC., Milwaukee 4, 
Wis. Bulletin 66, giving information 
on the machining of Ampco metal 
and aluminum-bronze alloys based oa 
actual experience of the company in 
machining these metals. ................ 44 


Tube Cut-Off Machine 

ETNA MACHINE Co., 3400 Maple- 
wood Ave., Toledo 10, Ohio. Cata- 
logue describing in detail the fea- 
tures of the new Etna hydraulic 
tube cut-off machine. .................0006 45 


Die-Less Duplicating 
O’NEIL-IRWIN MFG. Co., 322 Eighth 
Ave., S., Minneapolis 15, Minn. Cata- 
logue 46-10, descriptive of the Die- 
Acro system of die-less duplicating; 
illustrated by many examples. ...... 46 


Plastics 


Dow CHEMICAL Co., Midland, Mich. 
Booklet entitled “Plastics Primer,” 


containing information about the 
properties, fabrication, and uses of 
BE CII. eiscensetorinesniniscciinntatinaatamiiel 47 


Hydraulic Presses 

WROBLE ENGINEERING CO., 1067 
Davis Terrace, Schenectady 3, N. Y. 
Bulletin on hydraulic presses for 
punching, forming, pressing, draw- 
ing, forging, and testing. ................ 48 


Toolmaker’s Microscope 
GAERTNER SCIENTIFIC CORPORA- 
TION, 1201 Wrightwood Ave., Chi- 
cago 14, Ill. Bulletin 155-64, describ- 
ing a newly developed toolmaker’s 
ITY sctccscudosssdianinbacnecatinns 49 


Injection Molding Machines 
WATSON-STILLMAN CO., Roselle, 
N. J. Bulletin 620-D, containing 
complete data on the construction 
and design features of the Watson- 
Stillman new horizontal injection 
molding machines. .....................0000 50 


Flexible Couplings 

AMERICAN FLEXIBLE COUPLING Co., 
Erie, Pa. Catalogue 461, on this com- 
pany’s line of flexible couplings, giv- 
ing installation and operating in- 
structions and engineering data.....51 


Abrasive Belt Grinders 
HAMMOND MACHINERY BUILDERS, 
INc., 1600 Douglas Ave., Kala- 
mazoo 54, Mich. Bulletin 310, an- 
nouncing three new Hammond abra- 
BECO BOEG WTURGBEG, ...ccccccccsccsecveccccesoes 52 


Maintenance of Electronic 
Equipment 

WESTINGHOUSE ELECTRIC CORPORA- 
TION, Pittsburgh 30, Pa. Booklet en- 
titled “Maintenance of Industrial 
Electronic Equipment.” 


Arc-Welding Machines 

GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y. Catalogue GEH-1334, 
containing instructions and parts list 
covering the G-E line of direct-cur- 
FONE ATC WEMIETS. ......00cceccccceccesescoccees 54 


Cleaning Metal Parts 

OPTIMUS EQUIPMENT Co., 159 
Church St., Matawan, N. J. Bulletin 
6E1, descriptive of equipment for 
washing, rinsing, pickling, and dry- 
8 REN eee 55 


To Obtain Copies of New Trade Literature 


listed on pages 228-234 (without charge or obligation), fill in below the publications 
wanted, using the identifying number at the end of each descriptive paragraph; 
detach and mail within three months of the date of this issue to: 


MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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Threading Machines 

THE GEOMETRIC TooL Co., New 
Haven 15, Conn. Bulletin TM-2, on 
the company’s No. 16 precision 
threading machine. ...............cc. 56 


Tool Steel Data 

CRUCIBLE STEEL Co. OF AMERICA, 
405 Lexington Ave., New York 17, 
N. Y. Booklet entitled “Tool Steel for 
the Non-Metallurgist.” 


Ductility Testing Machine 
STEEL CITY TESTING LABORATORY, 
8843 Livernois St., Detroit 4, Mich. 
Bulletin on Model PA “Superior” 
ductility testing machines. ............ 58 


Electroplating Conveyors 
HANSON-VAN WINKLE-MUNNING 
Co., Matawan, N. J. Bulletin FA- 
102, on full-automatic electroplating 
IG oh iccpcca-taanecenctcnsanameacciinaeel 59 


Protective Coatings 

PRUFCOAT LABORATORIES, INC., 63 
Main St., Cambridge 42, Mass. Bul- 
letin on a new protective coating 
called “Prufcoat.” 


Air Cylinders 

HANNA ENGINEERING WORKS, 1765 
Elston Ave., Chicago 22, Ill. Cat- 
alogue 234, on air cylinders for 
power and control purposes. .......... 61 


Diamond Compound 

ENGIS EQUIPMENT Co., 431 S. Dear- 
born St., Chicago 5, Ill. Folder on 
“Hyprez” diamond compound for fine 
grinding, lapping, and polishing. ..62 


Pneumatic Tools 

ARO EQUIPMENT CORPORATION, 
Bryan, Ohio. Catalogue 46, contain- 
ing forty pages describing the line 
of Aro pneumatic tools. .................. 63 


Diamond Wheels 

DIAMONDS & TOOLS INC., 19345 
John R, Detroit 3, Mich. Catalogue 
containing data on diamond wheels, 
including suggestions for using.....64 


Conveyor Idlers 

CHAIN BELT Co., 1600 W. Bruce 
St., Milwaukee 4, Wis. Bulletin 463, 
covering the line of Rex belt con- 
.  ¢ REL See 65 


Precision Gage-Blocks 

ForD Motor Co., JOHANSSON DI- 
VISION, Dearborn, Mich. Folder on 
Johansson gage-blocks and acces- 
sac cain 66 


Cutting Fluids 

D. A. STUART OIL Co., LTD., 2739 
S. Troy St., Chicago 23, Ill. Tech- 
nical bulletin 4 on cutting fluids.....67 


Tube Fabrication 

MuRRAY TUBE WORKS, Elizabeth, 
N. J. Folder entitled “Modern Tube 
Fabrication for Industry.” 


Grid Bearings 

P. R. MALLORY & Co., INC., Indian- 
apolis 6, Ind. Technical bulletin de- 
scriptive of a new grid bearing de- 
signed to combine good surface prop- 
erties and embeddability with high 
strength and fatigue resistance_____.69 





Nitriding Stainless Steels 


In answering a question relating to 
the nitriding of stainless steels, the 
editor of Nickel Steel Topics, pub- 
lished by the International Nicke] 
Co., 67 Wall St., New York City, 
states that a type of stainless stee] 
known as 304, containing 19 per cent 
chromium and 9 per cent nickel, has 
been nitrided with good results. The 
procedure includes a forty-hour treat- 
ment at from 975 to 1025 degrees F. 
in ammonia gas. This treatment pro- 
duces a case approximately 0.007 inch 
deep, with a hardness of from 65 to 
73 Rockwell C. 

The nitriding treatment increases 
the dimensions of the part from 
0.0003 to 0.0008 inch, which must be 
taken into consideration when parts 
require accurate fitting with other 
parts. The surface corrosion resist- 
ance of stainless steel is somewhat 
reduced by nitriding, but is superior 
to that of standard Nitralloy. 


* * * 


The building of automobiles is just 
a small part of the great industrial 
enterprises that have grown up as a 
result of the automobile business. It 
is estimated that 90 per cent of the 
oil industry, 80 per cent of the rub- 
ber industry, 75 per cent of the plate 
glass industry, and 18 per cent of the 
steel business depend on the automo- 
bile as an outlet for their products. 
Obviously, the road-building indus- 
try, including the machinery and sup- 


plies used in road building, is almost a 


entirely due to the requirements of 
the automobile. 


\ 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment de- 
scribed on pages 201-224 is likely to prove ad- 
vantageous in your shop? To obtain additional 
information or catalogues about such equip- 


ment, fill in below the identifying number found 
at the end of each description—or write directly 
to the manufacturer, mentioning machine as 
described in August, 1946, MACHINERY. 





No. 





No. No. 


No. No. No. No. 


No. No. No. 








Fill in your name and address on other side of this blank. 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of 
the materials described on pages 198-200, fill 
in below the identifying number found at the 


end of each description—or write directly to the 
manufacturer, mentioning name of material as 
described in August, 1946, MACHINERY. 





No. No. No. 





No. 


No. No. No. 


No. No. No. | 





Fill in your name and address on other side of this blank. 


Detach and mail to MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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SUNICUT... 


S.A.E. 4140 STEEL 





Makes possible fast production of fine threads 


Here's an operation where Sunicut helped produce fine-finish threads 
on tough steel at relatively high speed 
Type of Machine: New Britain Metal: S.A.E. 4140 bar stock. 
Gridley automatic screw ma- Operation: Forming, drilling, tap- 
chine, 2” capacity, No. 61, six ping, and threading. 
spindles. Speed. 85 SFPM 
SUNICUT is a free-flowing, transparent, correct! y balanced sulphur, lard, 
and mineral oil combination. It has been “Job-Proved” in hundreds of 
shops. For additional proof of what Sunicut can do for you, test it in 


your own shop under your own operating conditions! 


SUN OIL COMPANY « Philadelphia 3, Pa. 


Sponsors of the Sun--~ News-Voice of the Air —Lewell Thomes 
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of the Tududtry 


Georgia 


California 


Hypro-Borer Co., a division of SouTH- 
WESTERN DEVELOPMENT Co., announces 
that its plant and executive offices have 
been moved from 1740 W. 59th St., Los 
Angeles, Calif., to 214 W. Orange Grove, 
Burbank, Calif. The company will con- 
tinue to manufacture a complete line of 
hydraulic boring machines for aircraft 
and automotive applications. 


CarL W. Costow has been made vice- 
president in charge of manufacturing of 
the Plomb Tool Co., 2209 Santa Fé Ave., 
Los Angeles, Calif. Mr. Coslow was for- 
merly works manager. 


Tuomas G. FRANZzREB has joined the 
Technical Service Division staff of Turco 
Products, Inc., 6135 S. Central Ave., Los 
Angeles 1, Calif., manufacturer of indus- 
trial cleaning compounds. 


Delaware 


WALTER H. Lippincorr has been elect- 
ed president and treasurer of the Lob- 
dell Co., Wilmington, Del., manufacturer 
of forging hammers, slotters, and paper- 
making machinery. Mr. Lippincott made 
a distinguished record in the war, serv- 





Walter H. Lippincott, New 
President and Treasurer of 


the Lobdell Co. 


ing as chief of staff of the 26th Infantry 
Division (Third Army). He was award- 
ed the Legion of Merit, Bronze Star 
Medal, Commendation Ribbon, Croix de 
Guerre with Star (France) and Order 
of Red Star (Russia). He was dis- 
charged from the service in December, 
1945, as a colonel in the reserve corps. 
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C. C. SmitH has been appointed spe- 
cial headquarters electronics sales repre- 
sentative for the Westinghouse Electric 
Corporation, assigned to the _ south- 
eastern district with offices in Atlanta, 
Ga. Mr. Smith will be available for con- 
sultation on high-frequency heating and 
ether electronics equipment applications 
in his territory. 


EUGENE W. O’BRIEN, vice-president of 
the W. R. C. Smith Publishing Co., At- 
lanta, Ga., has been nominated as next 
president of the American Society of 
Mechanical Engineers. 


Illinois and Indiana 


JOHN E. ANpDREsS, who for nearly forty 
years has been connected with the 
Barnes Drill Co., Rockford, Ill., has re- 
tired from active responsibility in the 
management, but will continue as chair- 
man of the board of directors. He and 
the late B. Frank Barnes organized the 
Barnes Drill Co. in July, 1907, and since 
then he has served the company as 
secretary, treasurer, vice-president, pres- 
ident, and chairman of the board. Pre- 
vious to the formation of the Barnes 
Drill Co., Mr. Andress was secretary- 
treasurer of the B. F. Barnes Co. for five 
years, and before that he was associated 
for several years with the Norton Emery 
Wheel Co. at its Chicago office. 


Ernest L. Hartic, vice-president and 
treasurer of Joseph T. Ryerson & Son, 
Inc., Chicago, I1l., has retired after forty- 
five years of service with the company. 
Starting in the bookkeeping department, 
he became successively cashier, secre- 
tary and assistant treasurer, vice-pres- 
ident and secretary, and finally vice- 
president and treasurer, which position 
he has held since 1933. Merte A. MILLER 
will succeed him as treasurer. 


Hotus Inpusrrigs, Inc., 413 DeKalb 
Ave., Sycamore, Ill., is a new concern 
organized by Bert E. Hortus to manu- 
facture electrical and mechanical prod- 
ucts. Mr. Holub was formerly general 
sales manager of Ideal Industries, with 
which organization he served for twenty- 
four years. GorDON W. WETZEL is sales 
manager of the new concern. 


BAKELITE CORPORATION, 300 Madison 
Ave., New York 17, N. Y., announces the 
acquisition of the former Inland Rub- 
ber Co.’s plant site northwest of Ot- 
tawa, Ill. The company plans to erect 
a new manufacturing plant for pro- 
ducing Vinylite plastics for consumer 
and industrial goods. 


LOVEJOY FLEXIBLE COUPLING Co., 5001- 
5009 W. Lake St., Chicago 44, Ill, has 


acquired in its entirety the mechanical 
power transmission department of Ipgaz 
InpustrIEs , Sycamore, Ill. This includes 
both manufacturing and sales rights. 


MicHIGAN Broacu Co., Detroit, Mich., 
maker of broaches, fixtures, and gages, 
has appointed Ep. G. Doran sales repre- 
sentative for the company in Chicago 
and northern Illinois. 


JusTIN J. Werz_Ler has been appointed 
director of engineering, and J. Harvey 
CHANDLER chief engineer of Barnes & 
Reinecke, designers and engineers, 230 
E. Ohio St., Chicago, II]. 


STRONGHOLD ScrEw Propvucts, _INo., 
216-222 W. Hubbard St., Chicago 10, IIL, 
is the new name of the organization 
formerly known as the MANUFACTURERS 
ScREW PRODUCTS. 


GENERAL Morors CORPORATION, ALLI- 
son Division, Indianapolis 6, Ind., an- 
nounces that it has set up a new unit 
devoted exclusively to the development 
and production of bearings. B. L. Cruzan 
has been named manager of the new 
unit, and E. G. Davis will have direct 
charge of production and development. 


KENNETH H. BARNES has been ap- 
pointed chief engineer of the American 
Foundry Equipment Co., Mishawaka, 
Ind. CHALMER R. CLINE has been made 
engineering assistant to the president, 
and SHERRILL S. Deputy new assistant 
sales manager. 


Massachusetts and 
Connecticut 


R. W. Price, who has represented the 
Norton Co., Worcester, Mass., in the 
Connecticut area for many years, has 
been appointed district manager of that 
area by the Abrasive Division of the 
company. O. A. NIERENDORF, who has 
also been connected with the company 
for many years in that territory, has 
been given an indefinite leave of absence 
because of ill health. C. B. Price, Jr., 
who has recently returned from service 
in the Navy, has been appointed abra- 
sive engineer, and will take over a large 
part of Mr. R. W. Price’s former terri- 
tory in the northern half of Connecticut. 


Witu1am E. Rupen, formerly Captain 
of Artillery, A.U.S., has been appointed 
New England manager for Rudel Ma- 
chinery Co., Inc., 100 E. 42nd St., New 
York 17, N. Y. He will be located at the 
Statler Bldg., Boston, Mass. J. B. RILey, 
formerly Lieutenant S.G., U.S.N.R., 
has also joined the company to handle 
the larger accounts in the metropolitan 
Boston district, and will make his head- 
quarters at the same address. 
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eaves 
_vaate Spee 


ur @ Modern, compact, rugged unit which. provides 
i) =» accurate, stepless, variable speed control for in- 


dustrial machines. May be mounted in any posi- 
tion—on floor, ceiling, wall, platform or on driven machine. Available in 
sizes from fractional to 87 hp. and in a wide range of speed variation from 
2:1 to 16:1 inclusive. Horizontal and vertical types in open and enclosed 
designs. Easy to lubricate through force-feed fittings. Speed shifting 
may be accomplished by manual (handwheel), electric remote (push 
button) or completely automatic controls. Universally adjustable motor 
bases for individual motor drive. 











Aj} at 6 { The degree of speed regulation provided by the 

il ot «e REEVES Transmission is infinite between pre- 

determined limits. Any change of speed—even to 

smallest fraction of an rpm—is instantly available, and, once secured, may 

be accurately maintained as long as required. Entire speed range is covered 

smoothly without steps or jumps and while driven machine is in operation. 

Speeds may be changed without interrupting production, as required by 

different materials, shapes, sizes, operator skills, changing diameters in 

winding and cutting processes, etc. Results: production is faster and of 
uniformly higher quality. 











At Maximum 


REEVES 


Standardly Furnished 
on Many Leading 
Makes of Machines 














¢ Design is based on simple, time- 

i W/ 1 «= tested principle of a V-belt driving 

between two pairs of adjustable cone- 

shaped discs, mounted on parallel shafts. One shaft (A) receives power 
at constant speed from motor, lineshaft, etc. The other shaft (B) con- 
nected to driven machine transmits power at infinitely adjustable speeds 
above and below speed of constant speed shaft as V-belt assumes different 
diameters of contact against each set of discs. Note positions of discs 
and speed changing levers at minimum speed setting and how these posi- 
At Minimum tions are reversed at maximum. Number of in-between speeds is infinite. 








PULLEY COMPANY -«¢ COLUMBUS, INDIANA 


REEVES Speed Control Jiimpeeswom 
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Watter C. Foote has been appointed 
Norbide engineer by the Norton Co., 
Worcester, Mass., for the states of Mich- 
igan and Ohio, succeeding F. C. KNowLEs, 
who has resigned because of poor health. 


F'ARREL-BIRMINGHAM Co., INc., An- 
sonia, Conn., recently presented seventy- 
six of its employes having service 
records of thirty-five through forty-nine 
years with engraved gold wrist watches. 
The presentation was. made by Franklin 
Farrel, Jr., chairman of the finance com- 
mittee at the annual dinner of “Old 
Timers.” A. Austin Cheney, chairman 
of the board of directors, acted as toast- 
master. The guest of honor was Com- 
modore Lisle F. Small, U. S. Navy, 
Commandant, Norfolk Navy Yard, Ports- 
mouth, Va., who addressed the gather- 
ing and complimented the organization 
on its “unexcelled cooperation” with the 
U. S. Navy during the years of war 
production. 


HADLEY, Ryper & Preperson, Hartford, 
Conn., design consultants, is a concern 
recently organized by Donatp L. Hap- 
LEY, formerly design consultant for the 
Westinghouse’ Electric Corporation; 
CARLETON B. Ryper, previously coordin- 
ator of apparatus design with the Gen- 
eral Electric Co.; and NicHortas F. 
PEDERSON, formerly technical supervisor 
with General Electric. 


Michigan 


CLIFFORD M. MANZER has been appoint- 
ed chief engineer of the Progressive 
Welder Co., Detroit, Mich. Mr. Manzer 
was connected with the General Electric 
Co. for twenty-two years, the last eleven 
of which he had charge of research, de- 
velopment, and manufacturing processes 
connected with resistance welding at 
the Lynn, Mass., plant. Water L. Jew- 
ETT, previously chief engineer, has been 
appointed manager of development en- 





Clifford M. Manzer, Newly 
Appointed Chief Engineer, 
Progressive Welder Co. 
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gineering for the Progressive Welder 
Co. He has been connected with the 
company for the last ten years. 


MARSHALL M. SmitH has been elected 
vice-president and a director of the 
E. W. Bliss Co., manufacturer of presses 





Marshall M. Smith, Newly Elected 


of 


Vice-president and Director 


the E. W. Bliss Co. - 


and can machinery. Mr. Smith has been 
connected with the company since Feb- 
ruary, 1945, as director of foreign oper- 
ations. Prior to his association with the 
Bliss organization, he was connected for 
nineteen years with the Worthington 
Pump Co. His office will be in the com- 
pany’s newly acquired executive head- 
quarters at 450 Amsterdam St., Detroit, 
Mich. 


DETREX CORPORATION, manufacturer of 
metal cleaning equipment and chemi- 
cals, announces that it is now occupying 
a new plant at 14331 Woodrow Wilson, 
Detroit 32, Mich., which will consider- 
ably increase the production facilities 
of the company. The corporation also 
announces the opening of a new office 
and warehouse at 435 Ionia Ave., S.W., 
Grand Rapids 2, Mich. 


Roxtanp S. Hieeins has joined Hydro- 
press, Inc., New York City, builder of 
heavy hydraulic machinery and rolling 
mills, as sales representative and head 
of the organization’s Detroit branch 
office. His headquarters will be at 1608 
Industrial Bank Building, 1400 Wash- 
ington Blvd., Detroit 26, Mich. 


R. W. Mason, Jr., formerly associated 
with the Lithium Co., Newark, N. J., 
has joined the Development and Re- 
search Division of the International 
Nickel Co., Inc. He will make his head- 
quarters at the Detroit Technical Sec- 
tion of the division in the General Mo- 
tors Bldg., Detroit, Mich. 


J. D. HAMACHER has been made plant 
engineer ‘of the Detrex Corporation, De- 
troit 32, Mich. He joined the Detrex 
organization early in 1944, and has been 
employed as a design engineer in the 


‘ Oil-extraction Division. 





Ropert L. Tyler has been elected 
president of the Tyler Fixture Corpora. 
tion, Niles, Mich., succeeding his brother 
Jerry Tyler, who died recently. 


Koppy Toot & Die Co., 3402 Ellery 
Ave., Detroit 7, Mich., is successor to 
Koppy-Dre Korsse Toot & DIE Co. 


New Jersey 


Grorce A. LENNOX has been appointed 
vice-president in charge of sales of the 
Driver-Harris Co., Harrison, N. J, 
JosEPH B. SHELBY has been made assis- 
tant vice-president in the same depart- 
ment. Mr. Lennox has been connected 
with the company since 1907, and Mr, 
Shelby since 1919. 


R. M. HOoLiincsHEAD CORPORATION, 
Camden, N. J., has organized a new 
Coatings Division for the development 
of protective coatings and industrial 
packaging materials. R. P. HEnpren is 
director of sales of the division. 


New York Betting & PAcKING Co, 
Passaic, N. J., manufacturer of belting 
and other industrial rubber products, is 
celebrating its one-hundredth anniver- 
sary this year. 


New York 


Perer A. Frasse & Co., Inc., 17 Grand 
St., New York 13, N. Y., hes opened a 
new steel warehouse at 157 Richmond 
Ave., Syracuse, N. Y. The new ware- 
house will serve as a distributing point 
for ‘steel used in mechanical industries 
ir central New York State. WitiiAm E. 
KarnutH is district sales manager. 


VERNON H. VAN Diver, formerly asso- 
ciated with the Union Carbide and Car- 
bon Corporation, in charge of advertis- 





‘ 


Vernon H. Van Diver, Head of 
a New Merchandising and Ad- 


vertising Council Business 
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The inherent physical qualities of Otiscoloy 





steel deliver longer service on stoker conveyor 
screws. Otiscoloy provides greater resistance 
| to abrasion and corrosion, two principal de- 


terrents to maximum stoker life. 





Otiscoloy possesses qualities necessary for 
easy fabrication. A spiral screw made of an 
Otiscoloy flat bar is readily welded to an 
Otiscoloy core rod. 

Otiscoloy is suited to many other applica- 
tions which require strength with light weight 
as well as resistance to abrasion and corrosion. 





For longer service life and speedier manu- 
facture specify Otiscoloy. Write for Otiscoloy 
booklet. 
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ing for the parent company and a num- 
ber of the divisions, has opened his own 
business as merchandising and adver- 


tising counselor, with offices in the 
McGraw-Hill Building, 330 W. 42nd St., 
New York 18, N. Y. Mr. Van Diver will 
also head the Brad-Vern Co. Advertis- 
ing Agency at Garden City, N. Y. 


CHARLES A. SrmMmons, Sr., president 
of the Simmons Machine Tool Corpora- 
tion, Albany, N. Y., left the United 
States in June for a trip to Europe to 
survey the machine tool requirements 
of leading industries in several coun- 
tries, including France, Belgium, Switz- 
erland, and Sweden. He planned to be 
gone for a period of six weeks to two 
months. During the war, Mr. Simmons 
served as chief of the Available Tools 
Division of the Office of Production 
Management, then of the War Produc- 
tion Board, and later of the United 
States Navy Bureau of Ships. 


FRANK M. HAwtLey has been made 
president of the Morse Chain Co., Ithaca, 
N. Y., a subsidiary of the Borg-Warner 
Corporation. Mr. Hawley was formerly 
vice-president and general manager, in 
which latter capacity he will continue. 
He has been with the Morse organiza- 
tion for thirty years in various capaci- 
ties. Ray P. JoHNSON has been made 
first vice-president and assistant gen- 
eral manager of the company. Mr. 
Johnson has been with the Borg-Warner 
organization since 1930, and has served 
as a director since 1936. 


WALTER C. KERRIGAN has been ap- 
pointed manager of the nickel sales de- 
partment of the International Nickel 
Co., Inc., 67 Wall St., New York 5, N. Y., 
succeeding the late Rudolph L. Suhl. 


ArtRco Export CORPORATION, 33 W. 42nd 
St., New York 18, N. Y., has opened a 
permanent products exhibit at its main 
offices, designed primarily to demon- 


strate the products of the corporation 
to buyers and representatives from 
abroad. The exhibit includes displays 
of welding and cutting equipment made 
by Air Reduction Sales Corporation and 
Wilson Welder & Metals Co. In addi- 
tion, there are alloy steel, chemical, and 
medical equipment groups of exhibits. 


Dr. ALEXANDER W. Luce has been 
made chairman of curriculum and head 
of the Department of Mechanical Engi- 
neering of the Pratt Institute School of 
Engineering, Brooklyn, N. Y. Professor 
Luce has had extensive academic and 
industrial experience. He was a former 
faculty member at Lehigh University 
and at the Universities of New Mexico 
and Connecticut. Of recent years, he 
has been connected with the Fellows 
Gear Shaper Co., Springfield, Vt. 


PauL H. WINTERS has been appointed 
chief engineer of the New York office at 
1775 Broadway, New York 19, N. Y., of 
the La Salle Engineering Co., whose 
headquarters are in Chicago, Ill. Previ- 
ous to his present connection, Mr. Win- 
ters was associated for four years with 
the Heald Machine Co., Worcester, Mass. 


De LAvAL SEPARATOR Co., 165 Broad- 
way, New York 6, N. Y., announces the 
opening of two new offices—one in Min- 
neapolis at 7212 Oak Grove Blvd., and 
one in Kansas City, at 4746 Roanoke 
Parkway. R. E. TurusH will be in 
charge of the Minneapolis office, and 
P. W. Perry of the Kansas City office. 


Epwarp S. CHRISTIANSEN Co., is estab- 
lishing a showroom at 30 Rockefeller 
Plaza, New York 20, N. Y., where it will 
exhibit all forms of aluminum and mag- 
nesium raw materials, as well as semi- 
and fully-fabricated assemblies and 
finished consumer goods. 


METALLIZING Co. oF AMERICA, 1330 W. 
Congress St., Chicago 7, Ill., announces 


that its eastern office and warehouse 
have been moved to 431 E. 75th St., New 
York 21, N.. ¥. 


SEAMLEX Co., INc., manufacturer of 
flexible seamless metal hose and tubing, 
is now located in its new building at 
Queens Plaza, North, Long Island City, 
N. Y. 


CARL E. Bote has been appointed ex. 
ecutive secretary of the National Lubri- 
cating Grease Institute, with headquar. 
ters in Buffalo, N. Y. 


Ohio 

LUKENS STEEL Co. and its subsidiary 
By-Propucts STEEL CORPORATION have 
opened a branch sales office at 1201 Citi- 
zens Bldg., Cleveland 14, Ohio, which 
will handle the territory formerly 
served by J. F. Corztetrtr & Co. Roserr H. 
McCRACKEN, who has been district man- 
ager of sales of the Lukens Boston 
office, will be manager of the new office, 
J. F. Copurn, previously a member of 
the firm of J. F. Corlett & Co., will be 
associated with the Cleveland office, and 
W. B. Harris, formerly manager of the 
Corlett Cincinnati office, will be Cincin- 
nati representative of Lukens and By- 
Products, with office at 1432 Union 
Trust Bldg., Cincinnati 2, Ohio. 


LincoLn Exxrctric Co., Cleveland, Ohio, 
announces the following additions to its 
staff of field welding engineers: Gorpon 
AppLEBY, Philadelphia, Pa., Terri §&. 
HorrMan, St. Louis, Mo., E. JAmgs 
LAnGHurRST, Chicago, Ill.; and Garret §S. 
Parsons, Los Angeles, Calif. 


A. L. Carson has been named sales 
manager of the Warren City Mfg. Co., 
Warren, Ohio, manufacturer of welded 
steel presses, and Jack F. ANSCHUETZ 
has been made assistant sales manager. 
ALBERT CLEMENTS has been appointed 
chief engineer. 





A. L. Carlson, New Sales 
Manager of the Warren City 
Mfg. Co. 
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Jack F. Anschuetz, Assistant 
Sales Manager of the Warren 


City Mfg. Co. 


Albert Clements, Recently 
Appointed Chief Engineer, 
Warren City Mfg. Co. 
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NORTON 


TELLS INDEPENDENT INVESTIGATOR 


i 


“PHILLIPS SCREWS ended 
our former troubles with slotted screws”, Norton 
officials told the investigator from James O. Peck 
Co., industrial research authorities. His study of 
assembly methods at Norton Co., world renowned 
manufacturer of precision grinding machines, is 
one of a series being made in representative plants 
using Phillips Screws. 


“BURRS CAN‘T BE TOLERATED in a good machine tool,” 
said a Norton engineer. “First, they reflect on 
workmanship and quality. Second, they’d threat- 
en injuries to operators by snagging waste used in 
wiping. When heads burred or broke, they had 
to be removed and replaced, wasting time. 


“DRIVER SKIDS WERE ALSO FREQUENT with slotted 
screws, because of the extra pressure, causing 
injuries to hands banged against adjacent parts. 


“WITH PHILLIPS SCREWS, we’ve ended burring, 
breaking, and driver skids. The driver stays in 
the recess, with any pressure. Starting in any 
position is easier, quicker — driving is faster.” 


GET THE COMPLETE REPORT. With other reports now 
ready on leading manufacturers’ savings with 
Phillips Screws, and more to come -—covering 
products of metal, plastics, wood—it affords a 
practical manual of modern assembly methods. 
Get these inside facts — worth good money — FREE 
to you-—Fill out and mail the 
coupon TODAY! 














Report Mo- 8 
ASSEMBLY SAVINGS 
WITH PHILLIPS SC 
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e PHILLIPS SCREW MFRS., c/o Horton-Noyes 

e 2300 Industrial Trust Bldg., Providence, R. I. 

- Please put me on the list to receive all reports on 
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Assembly Savings with Phillips Screws 
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““SCREW TIGHTNESS IS A ‘MUST’ in our machines, to eliminate vibra- 
tion. We have to set-’em-up to the limit, which means a heavy 
torque load on the screwhead. With slotted screws this meant burrs, 
breakage, or driver skids, but the Phillips head can take it.” 





PHILLIPS %-4/%.0 SCREWS 


Wood Screws * Machine Screws « Self-tapping Screws * Stove Bolts 


American Screw Co. 
Atlantic Screw Works 
Atlas Bolt & Screw Co. 
Central Screw Co. 


Chandler Products Corp. 


Continental Serew Co. 
Corbin Serew Div. of 


American Hdwe. Corp. 


The H. M. Harper Co. 
international Screw Co. 
Lamson & Sessions Co. 


26g 


Manufacturers Screw Products 
Milford Rivet and Machine Co. 
National Lock Co. 

National Screw & Mfg.Co. 
New England Screw Co. 
Parker-Kalon Corporation 


Pawtucket Screw Co. 
Pheoll Manufacturing Co. 
Reading Screw Co. 
Russell Burdsall & Ward 
Bolt & Nut Co. 
Scovill Manufacturing Co. 
Shakeproof Inc. 
The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 
Wolverine Bolt Company 
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LESTER ENGINEERING Co. announces 
that the Tool and Die Division of the 
company has been reorganized under 
the name of Lester-AETNA Die Co., and 
has been moved from Cleveland to War- 
ren, Ohio. The new concern will offer 
complete engineering and manufactur- 
ing service for both die-casting dies and 
plastic molds. It is owned jointly by 
the Lester Engineering Co. of Cleveland, 
and the Aetna-Standard Engineering 
Co. of Warren, Ohio. The officers are 
NATHAN LESTER, president; H. GERALD 
Correy and D. WHITE, vice-presidents; 
Lioyp L. DALBEy, secretary-treasurer. 


A. M. MacCuTcHEOoN, senior vice-pres- 
ident of the Reliance Electric & Engi- 
neering Co., 1088 Ivanhoe Road, Cleve- 
land, Ohio, retired on July 1 in order to 
devote his full time to certain projects 
of his own. He will still continue to 
serve the company as a consultant. Mr. 
MacCutcheon joined the company in 
1914 to design a new line of adjustable- 
speed, direct-current motors. In 1917, 
he was made chief engineer, and in 1923 
became engineering vice-president. 


N. H. Crirron, formerly district man- 
ager at Newark, N. J., for the Monarch 
Machine Tool Co., Sidney, Ohio, has been 
made eastern sales manager, with head- 
quarters in New York. In his new posi- 
tion Mr. Critton will also have super- 
vision of an export sales staff now being 
organized. F. J. Grirris, of the Monarch 
eastern sales staff, becomes district man- 
ager in Newark. 


Mrs. FLORENCE M. SAYLE was recently 
elected president of the Cleveland Punch 
& Shear Works Co., Cleve’and, Ohio, and 
has assumed active management of the 
company, succeeding her late husband, 
W. Chichester Sayle, who died last fall. 
Previous to her connection with the 
Cleveland Punch & Shear Works Co., 
Mrs. Sayle served for five years in an 
executive position with the General Elec- 





Moffett Studio 
Mrs. Florence M. Sayle, New 


President of the Cleveland 
Punch & Shear Works Co. 
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tric Co., where she acquired a knowledge 
of the manufacturing and marketing of 
industrial products. 


Nei A. Benson has been made plant 
manager of the plant at Orrville, Ohio, 
recently acquired by the Hagan Cor- 
poration, Pittsburgh, Pa. from the Will- 
Burt Co. Mr. Benson is already engaged 
in the rebuilding and expanding of the 
plant. He has a long record of engineer- 
ing and manufacturing experience. 


SHEFFIELD CORPORATION, Dayton, Ohio, 
has secured the exclusive sales rights 
for the calibrated optical flats and “In- 
terference Viewers” made by the OptrRon 
LABORATORY. 


Harry W. BARKLEY has been elected 
president of the National Tool Co., Cleve- 
land, Ohio. Mr. Barkley was formerly 





Harry W. Barkley, 
Elected President of 
National Tool Co. 


Newly 
the 


executive vice-president and _ general 
manager of the company. He succeeds 
Lewis F. JUBENVILLE, who has been 
serving temporarily as president. Mr. 
Barkley was connected for twenty-seven 
years with the Ford Motor Co. 


Frep E. Amon, formerly general sales 
manager of the Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12, Ohio, 
will devote his full time in the future to 
managing aircraft sales for the com- 
pany. Dan W. Hormes, previously with 
the Weatherhead Co., succeeds Mr. 
Amon as general sales manager of the 
Parker Appliance Co. 


H. K. Tryon, who has been associated 
with the Lukens Steel Co., Coatesville, 
Pa., since 1937, has been appointed a 
member of the sales staff of the newly 
opened Cleveland office of the company 
and its subsidiary, By-Products Steel 
Corporation. Mr. Tryon will make his 
headquarters at the company’s new 
office, located at 1201 Citizens Bldg., 
Cleveland 14, Ohio. 








Alfons Alven, Recently Elected 
President of the Bearings Co. 
of America 


Pennsylvania 


ALFONS ALVEN has been elected presi- 
dent of the Bearings Co. of America, 
Lancaster, Pa., succeeding Henry W. 
JACKSON, who has resigned. Mr. Alven 
joined the organization in 1932 as dis. 
trict manager of the Chicago office. In 
1946, he was elected a director. Prior to 
joining the company, he had had ten 
years’ experience in ball bearing manu- 
facture and sales. He is a graduate of 
Stevens Institute of Technology in 
mechanical engineering. 


WILLIAM L. Batt, president of SKF 
Industries, Inc., Philadelphia, Pa., has 
been made an honorary companion of 
the Order of St. Michael and St. George 
by King George VI in recognition of his 
wartime work as a member of the Com- 
bined Production and Resources Board, 
composed of representatives of the United 
States, Canada, and Great Britain. In 
addition to serving on this international 
board, Mr. Batt also acted as vice-chair- 
man of the U. S. War Production Board 
from 1940 to 1946. 


JOSEPH E. WorKMAN, formerly Chicago 
district manager for the Latrobe Electric 
Steel Co., Latrobe, Pa., has been ap- 
pointed assistant sales manager for that 
company. Rosert F. FrRAzuRE, who be- 
gan with the firm as salesman in the 
Toledo office'and became Toledo man- 
ager, will succeed Mr. Workman as 
Chicago district manager. RarpH H. 
BaILeEy, previously Dayton, Ohio, man- 
ager, becomes district manager of the 
Toledo office. 


HERBERT G. AUSTIN, who has been 
assistant district manager of sales in 
the Boston office of Lukens Steel Co., 
Coatesville, Pa., and its subsidiaries, By- 
Products Steel Corporation and Luket- 
weld, Inc., has been promoted to the 
position of district manager of sales 
at Boston, succeeding Rosert H. Mc 
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Part: Large adaptor plug. 

Material: SAE 1035. 

Thread Diam.: 4” and 6%” on each piece. 

No. of Threads: 8 and 10 respectively. 
(12 pitch) 

Tolerance: + 0.005 in. (on pitch diameter) 

Quantity: 50,000 pieces. 


Output: 15 parts per hr. per machine. 
(16 hrs/day) 


Tools Required for Run: Only 6 ‘Detroit’ 
thread milling cutters. 


Average No. of Grinds: 18 per Cutter. 
Stock Removed per Grind: .015 to .020 in. 














Those are cold figures but to the tool 


engineer and production man they tell a 
real cost-saving story—the kind of perform- 
ance needed today to keep costs down— 
the kind of performance ‘“Detroit’’ thread 
milling cutters are giving day in and day out. 


Those ““Detroit’’ cutters were just as good 
as new even after 18 sharpenings apiece. 


What’s more, ‘“Detroit’’ thread milling 
cutters are easy to order. Most widely used 
types and sizes are even carried in stock, 
ready for thread grinding to your specs. 


Ask for Bulletin No. CB-45 


- 
Ground Taps 
e 


Tap Reconditioners 
e 


* 
Thread Gages and Special Thread- 
ing Tools, Machines and Checkers 








MACHINERY, August, 1946—243 









































the FIRST STEP to the RIGHT SOLUTION 





SHELL LUBRICATION ENGINEER as 


of any LUBRICATION PROBLEM 








cae sa Nae 
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SHELL EXL GREASE 


PROBLEM: Electric hand-held tools designed 
for infrequent use were being operated con- 
tinuously in a metal fabrication shop. After 
two days’ service, gears ran hot and tools 
were noisy. “Channeling” of the grease was 
recognized as the cause of trouble, and, 
though a nuisance, a schedule of mainte- 
nance overhaul every other day had to be 
maintained. 


SOLUTION: When the Shell Lubrication En- 
gineer surveyed the problem, he recom- 
mended a Shell EXL Grease. This grease 


has the consistency required for gear-case 


SHELL INDUSTRIAL GREASES ‘ 


_ OVERCOMES CHANNELING i in Gear Case 


use, and also has a “slump” property by 
which it fills a channel cut by gears. Results 
were immediate. Gears ran cool, chatter 
ceased. Maintenance checks and re-greas- 
ing were extended to weekly intervals. 


CONCLUSION: It pays to consult the Shell 
Lubrication Engineer, regardless of the na- 
ture or size of your lubricating problem. 
For informative literature about Industrial 
Greases, write Shell Oil Company, Incor- 
porated, 50 West 50th Street, New York 
20, New York or 100 Bush Street, San 
Francisco 6, California. 
















LOR Tea eee erences 











mQ 
2 
A 
| 
s 
S 
Xs 
& 
cal 
we 
be 
ba 
ba 
a 
va 
re 
Fe 
Ft 
it 
~ 
x 
£ 
i) 
& 
weg 
a 
uv 
x 
= 








‘ainsseid Zutdojaaep jou dung 
‘91n}e1ed u19} 

Sulzeiedo ye AjISOIsIA SuUOAIM BSuravy [Io JO os “J 

“1OJe[NZaI sinsseid Ul asATeVA Yyoeyd AyBaT ‘od 

‘aantrey dung ‘p 

*SOA[VA 10}D9[AS UI Syoddod ye aseyveT *d 

‘soajoizied ustIa10j Aq pa}yvasun selva Jolley “q 

‘UOI}ISOd 4NOjZNd 9Yy} UI Yon4ys 10z,e[NZey ‘ve 

*[BU19}X9 10 [VUI9JUI—oseyRI] SAISSOOXT 

‘IIOAIOSO1 UI [PAZ] PINY MOT 

‘gq Jepun suosval 10f [10 ZULIeATjap you dung 
aunssaig ua fo sso7 *) 


‘autid dn yord 03 AAvay 00} AZISODSIA [IO 

"J[eS}I OUTId 03 ATMOTS 00} SuIUINy yyeYys dung 

‘OUI[ UOTJONS UI YR ITY 

‘pessn[d saa[va oye}UT 

‘pervoys Avy yyeys-aAlIp dung 

*‘PpestaAeI UOT} 

-S01IpP 10}OUI IO pasiaAeI soul, Aj[ddns puv sinsselg ‘J 
‘IITOAIOSOI Ul [BAZ] PINY MOT ‘T 


nojpy saanag of dung fo aanping ‘gq 


‘AJAIP 10 pasBnid 19[009 [IO “8 

‘squoujsn(pe zedoidwy ‘) 
‘Ula4sAS 9} UI 
“Mea ‘aspnys ‘ysna ‘zayem ‘Suryoed paesodwovep ‘411q 
‘a3Vyeo| [VU19}X9 10 [BUI0qU] 
‘QAN[IVT [VANJONAYS 10 asvulep [VoUBYyIe|[ 
‘UIdqSAS 94} UI IIe JO sdUeSaTg 
‘mla4sA8 94} UI PIN JUSTOYyNsUT 
‘10 Jo odA} Bu0IM 9y4 JO asp 

saypnaiffiq: uo1ypsadgQ posauag fo sasnno) “y 











I—SWALSAS GALVUAdO 
ATIVOITNVUYGAH NI «ONILOOHS FTENOUL:, 


Compiled by J. C. Van Gundy 
The Texas Co., New York 


MACHINERY ’S Data Sheet No. 567, August, 1946 








*Yo-jNd 1ajooo 
0} 19}VM JO 10 Jajood [IO Jo Suruotounsy 19doidwy 
‘duind UI SeA[¥A Jol[al 10 SOA[VA YoYo SULyVo'T 


“‘UOIZOIIJ BSurqqna But 
“SBIINUI PUB SBdUBIBE[D ZuIoNpet snyy ‘A[}YSIy 004 
pajquiasse oq Avul [NVYAGAO Jajje pejquiesse sduing 
"YSIY 00} [10 Jo APSOOSTA 
‘IVIM 0} BNP 9SeyVI] [IO [VUOIUT 
‘syied SnolieaA ul eseddts pesverour Aq 10 
‘SOA[BA 9[}}0.14} 10 ‘aA[VA Joal[el YSnOIY} poezedis 
-SIP [10 JO JUNOUWIY ZAISSeOxe 0} eNp Alesse 
uey} eInsseid JseysIy vB ye Bulsieyosip dung ‘T 


#uypapyy aaissaaxg “7 


‘ysvj 00} ZuluUuNI dung 
‘qUeWIUSTestu Zuljdnog 
‘BULIO}ZEYO BA[BVA Jolley 
‘duind ul0o A, 
*(a1npeIeduls} MOT Fe 8NA} A[Te[NdTy 
-1ed) AZISOISIA B YSIY 00} Sutavy [IO ue Jo 3s 
‘sduind 8d 4} euva UI seuBvA JO BUTYII4S 
‘OPIS UOTJONS OJUI SUIYRE IW * 
‘UddIIS JOU! pessnig ° 
2318 sosned 
BIqissog ‘duind oy} JO apis UOTzONS 9y} OFUI [IO Jo MOY 
eu} SPW] YOY UoyIpuos Aue Aq peasned st SIT, 


sayoy) dung ‘q 








Z—SWALSAS GALVUAdO 
ATIVOIINVUGAH NI «ONILOOHS FIENOUL, 


Compiled by J. C. Van Gundy 
The Texas Co., New York 


MACHINERY ’S Data Sheet No. 568, August, 1946 





























Price $6 Set—Payable $2 
with Order, $2 Monthly 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


Machine Shop Training Course 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 














“GEAR DESIGN SIMPLIFIED 


RULES, FORMULAS AND EXAMPLES 
APPLYING TO ALL TYPES OF G&ARS 



















Gear Design Simplified 











Size 8-1/2 x 11 Inches 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


This book of working rules and formulas for 
designer and shop man, deals with spur 
gears, internal gears, straight-tooth and 
spiral-bevel gears, single- and double- 
helical gears, worm-gears, gear ratios (in- 
cluding transmissions of the planetary type) 
and the power-transmitting capacity of gears. 


All gear problems are presented in simple 
chart form. These 110 charts, with 201 draw- 
ings illustrating all kinds of gear problems, 
are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked- 
out examples of gear design show exactly 
how all rules (or the formulas, if preferred) 
are actually applied in obtaining the es- 
sential dimensions, angles, or other values. 
Price $3 copy. 

































CRacKEN. Mr. McCracken has been made 
district manager of sales of the com- 
pany’s new office in Cleveland. 


De. JAMES T. Eaton, formerly re- 
search assistant to the vice-president 
of E. F. Houghton & Co., Philadelphia, 
Pa, manufacturer of industrial oils, 
chemicals, and leathers, has been made 
manager of research. Henry H. Itieu, 
previously superintendent of labora- 
tories, has been named superintendent 
of the Philadelphia oil department, suc- 
ceeding D. M. Harvey, who has resigned. 


Wuuram E. Knox has been elected 
president and general manager of the 
Westinghouse Electric International Co., 
Pittsburgh, Pa. Mr. Knox, who became 
connected with the company as a sales 
clerk twenty-four years ago, succeeds 
Joun W. WuitTe, who has resigned to 
become director general of Industria 
Electrica de Mexico, one of Mexico’s 
largest privately owned enterprises. 


PENN CARBIDE AND ALLOY CASTING Co., 
Canonsburg 2, Pa., has been established 
to furnish carbide and cast dies in a 
wide variety of standard shapes and 
sizes, as well as special designs. The 
dies are either tungsten carbide, cast 
non-ferrous alloy, or cast-to-shape tool 
steel. 


R. C. GARLICK has been made assistant 
sales vice-president, and G. FINLEY 
GRIFFITHS general sales manager of the 
Sharon Steel Corporation, Sharon, Pa. 
Mr. Garlick has been with the company 
since 1909, and Mr. Griffiths since 1938. 


THomas LorD, formerly vice-president 
of the Lord Mfg. Co., Erie, Pa., manu- 
facturer of vibration control equipment, 
has been elected president of the com- 
pany to succeed his father, H. C. Lorp, 
who becomes chairman of the board. 


CarEY-McFatt Co., 2156 E. Dauphin 
St., Philadelphia 25, Pa., has been ap- 
pointed distributor of hard metal car- 
bide products for the Carboloy Company, 
Inc., Detroit, Mich., in Philadelphia and 
the adjacent territory. 


R. Nevin Warr has been appointed 
general manager of sales of the Baldwin 
Locomotive Works, Eddystone, Pa. J. M. 
Sturces has been made district manager 
of the northeastern district, with head- 
quarters in New York City. 


'JosepH N. Perers has been made man- 
ager of the Carbide and Cast Alloy Di- 
Vision of the Jessop Steel Co., Washing- 
ton, Pa. Mr. Peters has had over twenty 
years’ experience in the carbide and cast 
alloy industry. 


ALLEGHENY LuDLUM STEEL CoRPORATION 
announces that the executive offices of 
the company have been returned to the 
Henry W. Oliver Bldg., Pittsburgh, Pa. 
They were temporarily located at Brack- 
enridge during the war period. 


LIEUTENANT WILLIAM K. STaAMeEts, Jr., 
has resumed his duties with the Wm. K. 


Stamets Co., machine tool distributor in 


-Pittsburgh and Cleveland after having 


served in the Navy during the war. 


ArtTHuR Barts, president of the Car- 
borundum Co., Niagara Falls, N. Y., has 
been appointed a member of the board 
of trustees of the Industrial Hygiene 
Foundation, Pittsburgh 13, Pa. 


J. W. WEINGARTNER has been made 
production control manager of the 
Brown Instrument Co., Philadelphia, Pa. 
He will also direct purchasing. 


Wisconsin and Missouri 


KEARNEY & TRECKER CORPORATION, Mil- 
waukee 14, Wis., announces the opening 
of three new direct factory sales and 
service offices, at Detroit, Cleveland, and 
Pittsburgh. Wii11am J. MIRcELER and 
Watter S. RyAN will be in charge of the 
Detroit office, and Jonn E. BRENNAN 
will have charge of the Cle land and 
Pittsburgh offices. THE Morcu & Mrrry- 
WEATHER MACHINERY Co., formerly rep- 
resented the Kearney & Trecker Cor- 
poration in these territories. 


F. F. Suwon has been appointed vice- 
president and controller of the Wagner 
Electric Corporation, St. Louis, Mo.; 
G. A. WaTERS has been made vice-presi- 
dent in charge of manufacturing; and 
K. M. CoGGESHALL, assistant vice-presi- 
dent in charge of production and pur- 
chasing. 


AvuGusT 22-24 — National West Coast 
Transportation and Maintenance Meet- 
ing of the Socrery oF AUTOMOTIVE ENGI- 
NEERS at the Mew Washington Hotel, 
Seattle, Wash. Secretary and general 
manager, John A. C. Warner, 29 W. 39th 
St., New York 18, N. Y. 


SEPTEMBER 11-12 — National Tractor 
Meeting of the Socrery or AUTOMOTIVE 
ENGINEERS at the Hotel Schroeder, Mil- 
waukee, Wis. Secretary and general 
manager, John A. C. Warner, 29 W. 39th 
St., New York 18, N. Y. 


SEPTEMBER 12-14—Twenty-third an- 
nual convention of the Natronat Asso- 
CIATION OF FOREMEN at the Forest Park 
Hotel in St. Louis, Mo. Further informa- 
tion can be obtained from the conven- 
tion headquarters in St. Louis or from 
the national office of the Association at 
11 W. Monument Bldg., Dayton 2, Ohio. 


SEPTEMBER 16-20 — 1946 Exhibit and 
conference of the INSTRUMENT SOCIETY 
or AMERICA at the William Penn Hotel 
in Pittsburgh, Pa. Richard Rimbach, 
executive secretary, 1117 Wolfendale St., 
Pittsburgh 12, Pa. 


SEPTEMBER 18-19—Fall meeting of the 
AMERICAN MACHINE TooL DISTRIBUTORS’ 


ASSOCIATION at the Homestead, Hot 
Springs, Va. Executive secretary, 
Thomas A. Fernley, Jr., 505 Arch St., 
Philadelphia 6, Pa. 


SEPTEMBER 30-OcToBER 3 — Fall meet- 
ing of the American Society or Mg- 
CHANICAL ENGINEERS at Boston, Mass. 
Clarence E. Davies, secretary, 29 W. 
39th St., New York 18, N. Y. 


OctosEr 3-5— Aeronautic meeting of 
the Socrety oF AUTOMOTIVE ENGINEERS 
at the Biltmore Hotel, Los Angeles, 
Calif. John A. C. Warner, secretary 
and general manager, 29 W. 39th St., 
New York 18, N. Y. 


OcToBErR 3-5—SEconp NATIONAL ELEC- 
TRONICS CONFERENCE at the Edgewater 
Beach Hotel in Chicago, Ill. Further in- 
formation can be obtained from C. A. 
Emery, chairman of the publicity com- 
mittee, 20 N. Wacker Drive, Chicago 6, 
Ill. 


OctToser 10-12—Semi-annual meeting 
of the AMERICAN Society or Toot ENaI- 
NEERS at the William Penn Hotel, Pitts- 
burgh, Pa. H. E. Conrad, executive 
secretary, 1666 Penobscot Bldg., De- 
troit 26, Mich. 


Ocroser 16-17 — National Transporta- 
tion and Maintenance Meeting of the 
Society OF AUTOMOTIVE ENGINEERS at the 
Hotel Knickerbocker, Chicago, Ill. Secre- 
tary and general manager, John A. C. 
Warner, 29 W. 39th St., New York 18, 
N.Y: 


NOvEMBER 7-8 — National Fuels and 
Lubricants Meeting of the Socirery or 
AUTOMOTIVE ENGINEERS at the Mayo 
Hotel, Tulsa, Okla. Secretary and gen- 
eral manager, John A. C. Warner, 29 W. 
39th St., New York 18, N. Y. 


NOVEMBER 18-22 — Annual meeting of 
the AMERICAN WELDING Society at At- 
lantic City, N. J., in conjunction with 
the National Metal Congres. and Ex- 
position. Secretary, M. M. Kelly, 33 W. 
39th St., New York 18, N. Y. 


NOVEMBER 18-22 — NatTIoNAL METAL 
CONGRESS AND ExXposiTion in Atlantic 
City, N. J., under the auspices of the 
American Society for Metals. For 
further information, address managing 
director, W. H. Eisenman, 7301 Euclid 
Ave., Cleveland 3, Ohio. 


DECEMBER 2-4—National Air Transport 
Engineering Meeting of the Socrery or 
AUTOMOTIVE ENGINEERS at the Edgewater 
Beach Hotel, Chicago, Ill. Secretary and 
general manager, John A. C. Warner, 
29 W. 39th St., New York 18, N. Y. 


DECEMBER 2-6—Annual meeting of the 
AMERICAN SocrETY OF MECHANICAL EN- 
GINEERS in New York City. Clarence E. 
Davies, secretary, 29 W. 39th St., New 
York 18, N. Y. 


DECEMBER 2-7—SEVENTEENTH NATIONAL 
Power SHow at Grand Central Palace, 
New York. Further information can be 
obtained from the manager, Charles 
F. Roth, Grand Central Palace, New 
York 17, N. Y. 
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Frederick L. Eberhardt 


Frederick L. Eberhardt, chairman of 
the board of Gould & Eberhardt, Inc., 
Irvington, N. J., machine tool manufac- 
turers, died on July 18 at his home in 
Maplewood, N. J., aged seventy-eight 
years. Mr. Eberhardt had been asso- 
ciated with Gould & Eberhardt for sixty- 
five years. He started work in his 
father’s shop when he was only thirteen 
years old. Twenty years later, upon the 
death of his father, he became president 
and general manager, and continued in 
this capacity until last January, when 
he was made chairman of the board. 

Mr. Eberhardt was born in Newark 
and attended the public schools of that 
city. He was the sixth pupil to be ad- 
mitted to the Newark Technical School 
when it was founded in 1885, and in 
1911 he was appointed a trustee of this 
school. 

A recognized leader in the machine 
tool industry, Mr. Eberhardt belonged 
to the group of pioneer machine tool 
manufacturers who did so much to bring 
the industry to the high state of de- 
velopment that made it a vital factor in 
the successful prosecution of the war. 
He served as president of the National 
Machine Tool Builders’ Association from 
1907 to 1909, and was very active in 
the work of the Association. He was a 
member of the American Society of 
Mechanical Engineers for fifty-seven 
years, being elected a Fellow of the 
Society in 1941, when he had completed 
fifty years as a member. For more than 
twenty-five years he was an active mem- 
ber of the Society of Automotive Engi- 
neers. He also took a prominent part in 
local civic, business, and educational 
activities. In addition to being president 
of the board of trustees of the Newark 
Technical School and the Newark Col- 
lege of Engineering, he was a member 
of the Maplewood Civic Association and 
the Newark Chamber of Commerce, as 
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well as a director of the Fidelity Union 
Trust Co. of Newark. 

Mr. Eberhardadt’s genial personality, as 
well as his outstanding achievements in 
the engineering and business world, won 
him the admiration and regard of a 
wide circle of friends. He is survived 
by his wife, a son—Frederick G. Eber- 
hardt—and two daughters. 


Albert R. Stedfast 


Albert R. Stedfast, president of Sted- 
fast & Roulston, Ine, well-known 
machinery dealers of Boston, Mass., died 
on July 7 in his seventy-sixth year, at 
his home in Weston, Mass. Mr. Stedfast 
was born in East Boston on August 17, 
1870. He became associated with the 
machine tool field before he had reached 
the age of fourteen. It was on July 7, 
1884, that he entered the employ of Hill, 
Clarke & Co., Inc., of Boston, with which 
company he was connected for over 
forty years as a member of the sales 
division, ultimately becoming sales man- 
ager and secretary of the firm. In 1927, 





Albert R. Stedfast 


Mr. Stedfast became the first president 
of Stedfast & Roulston, Inc., which firm 
succeeded Hill, Clarke & Co., Inc., 

Mr. Stedfast was exceptionally well 
known in the machine tool field and 
the machine-using industries, having 
spent sixty-two years in this line of 
activity. He was highly thought of by 
all who knew him, and his passing will 
be deeply regretted by his host of 
friends. He is survived by his wife and 
three sons—James C., Albert M., and 
Stanley W., the latter two being officers 
of the firm of Stedfast & Roulston, Inc. 


Pau E. Boorn, a partner in the Oatis- 
Booth Machinery Co., Toledo, Ohio, died 
at Indianapolis, Ind., on June 30 at the 
age of forty-six years. Mr. Booth had 
been connected for a number of years 
with the machine tool distributing 
business. 


New Sooke 


INVOLUTOMETRY AND TRIGONOMETRY. Com- 
puted and compiled by Dr. Werner 
F. Vogel. 321 pages, 8 by 11 inches, 
Published by Michigan Tool Co., 
Detroit, Mich. Price, $20. 


This outstanding volume, which the 
author and publishers hope will be of 
major assistance to the gear engineer, 
is dedicated to the American gear in- 
dustry. The book consists of a main 
table and three appendixes. The main 
table completely covers trigonometric 
values, as well as those used for in- 
volutometry—the art of measuring and 
calculating involutes. The values are 
given for each degree and hundredth of 
a degree. These tables are intended to 
simplify engineering calculations related 
to the design and manufacture of prod- 
ucts based on involute curves and sur- 
faces, such as gears, cutters for cutting 
gears, splines, etc. 

The book classifies the various in- 
volute curves and surfaces, describes 
their geometrical properties, and gives 
the basic calculations related to them. 
Tables of derivatives, integrals of in- 
volutometry, and graphical character- 
istics are included for ready reference. 
A system of involute tracing tables is 
included in an appendix which may well 
cause an important change in the pres- 
ent methods of laying out involutes to 
an enlarged scale, because these tracing 
tables permit a considerable increase in 
the scale of enlargement, as well as in 
accuracy and convenience. Of special 
value and importance is the appendix 
containing many entirely new tables of 
gear formulas of value to the gear engi- 
neer. It should be distinctly emphasized, 
however, that the trigonometric tables, 
and many of the other tables and for- 
mulas, are applicable to the work of en- 
gineers in any branch, and are not 
confined to gear engineering alone. 
Dr. Werner F. Vogel, who computed and 
compiled the book, is associate professor 
of engineering at Wayne University, De- 
troit, and an academic member of the 
American Gear Manufacturers Associa- 
tion. The work represents a great deal 
of painstaking effort. 


How To SuPERVISE PEOPLE. By Alfred 
M. Cooper. 162 pages, 5 by 7 1/2 
inches. Published by the McGraw- 
Hill Book Co., Inc., 330 W. 42nd St., 
New York 18, N. Y. Price, $2. 


This is the second edition of a book 
on the principles of industrial super- 
vision, the first edition of which was 
published just before the United States 
entered the war. Mindful of the changes 
that have taken place in the industrial 
employment outlook, the author has 
made such revisions in the text as will 
bring the material up to date, and has 
added a new chapter dealing with the 
supervisor’s responsibility for improv- 
ing his company’s public relations. The 
questions for group discussion have been 
added to and revised. 
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Ever Hear of “Smear Metal’? 
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of |@You'll find it where you might least expect—on 
‘o | bearing surfaces finished by grinding. It’s caused by 
d- |the speed and pressure of grinding wheels which 
i | produce enough friction to teagy away metal in the 
form of sparks. It creates amomentary high tempera- 
n- ture which causes a metallurgical change in the sur- 
es | face layer of the metal. The average mechanic refers 





~ to this as annealing, and in severe cases, “burning.” Above is an recording of a normal ground sur- 
ad * he s, te 99 face as shown by the Surface Analyzer. Surface rough- 
r- | In Superfinishing, we call it “smear metal’ because ubinimadsa LAE 

®& | this defective layer comes off during the “wearing 


1 | in” period and damages the bearing surface. 
8- 


« |How Superfinishing Eliminates It 


in | In Superfinishing, this faulty layer is removed by the 
mild scrubbing action of a fine abrasive as the part is 
ot | rotated. A lubricant is applied, not for the removal 
of heat, as very little is generated, but to wash away Superfinished surface finished to a smoothness of 3 micro-inches, 
. abraded pa rticles of metal and stone and control the R.M.S. Profile is exact Brush Surface Analyzer recording. 
cutting action. The working face of the stone, curved 
t | tothe same radius of the surface being Superfinished, 
not only eliminates the “smear metal,” leaving a 
x | clean bearing surface, but also produces a more per- 
fect geometrical form. Without defects to penetrate 
a- the oil film or abrade mating surfaces, the life of such 
a Superfinished bearing is unlimited. | 








Complete information on Sxperfinishing is yours 
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: 1209 East Washington Avenue ¢ Madison 3, Wisconsin 
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: with Gish olt A Superfinished stud and the stone with which the operation is 


performed. The stone wears to conform to the average radius 
of the part, then acts as a master surface to eliminate waviness. 
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MACHINERY’S HANDBOOK 


The “Bible” of the 
a . Mechanical Industry 


MACHINERY’S Handbook contains 1815 | ° 
pages of mechanical tables, rules, formulas 

and general data needed wherever machines, 

tools or other mechanical appliances are 
designed and constructed. It is reliable, 
complete, and simple in arrangement, and 

is full of standard data and thoroughly 
practical information. 





Shop men, as well as engineers and de- 
signers, find MACHINERY’S Handbook 
invaluable. It contains the kind of informa- 
tion that is required every day in manufac- 
turing and designing departments. O 


Price $6— 
payable $2 with order, 
$2 monthly if desired. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 








A companion book which shows 
you how to get the most out of 


MACHINERY’S HANDBOOK y'S 


This companion book, which costs only $1, serves scree 
three purposes: It throws the spotlight on a lot of 
essential time-saving tables, rules and general informa- 


tion in MACHINERY’S Handbook that the ordinary Tite AnD nena 


user never discovers. 
A second and equally important function is to show by 
examples, solutions and test questions, typical applica- 
tions of handbook matter in both drafting rooms and 
machine shops. A third object is to provide test ques- 
_ tions and drill work designed for use in technical 
_ schools and machineshop training courses so that 
students will learn at the outset how to apply an engi- 
neering handbook. 





203 Pages, 63 Illustrations, 500 Problems, Exercises, Test Questions, BASED UPON MACHINERY'S HANDBOOK 
Price $1; with MACHINERY’S HANDBOOK, $7. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 












MACHINERY’S DATA SHEETS 547 and 548 





ALLOYS COMMONLY USED FOR NON-FERROUS FORGINGS 






































Tensile 
Composition F Strength, : Best 
Name of Alloy Density, | 1-inch Speci- | Elongation Rockwell Annealing 
Pounds per men, Soft, in 2 Inches, Hardness | Temperature, 
Cubic Inch Pounds per - Per Cent Degrees F. 
Metal Per Cent Square Inch 
Forging Brass Rs AP 60.0 0.305 52,000 45 F78 800-1100 
RS Se 2.0 
Mt Sterevsoews 38.0 “ 
Naval Brass rer 60.0 0.304 57,000 47 B55 800-1100 
re eee 0.75 
ie Sa 39.25 
Leaded Naval RE i Savcanes 60.0 0.305 57,000 40 B55 800-1100 
Brass Ey ree 1.75 
ee 0.75 
| eer eee 37.5 
Manganese Ee’ "cS s bona ee 58.5 0.302 65,000 33 B65 800-1100 
Bronze Saree 1.0 
A eee 1.0 
_. aero 39.2 
Manganese ..... 0.3 
Muntz Metal oe 60.0 0.303 54,000 50 F80 800-1100 
Be Gabe c00seens 40.0 
Silicon Bronze Copper .........| 94.8 Min 0.308 58,000 60 B60 900-1300 
TypeA Silicon ....... oe 3.0 
Silicon Bronze Copper re 96.0 Min 0.316 40,000 50 F55 900-1250 
Type B Silicon ......... 1.5 





MACHINERY’S Data Sheet No. 547, October, 1945 


Compiled by The Brass Forging 
Association, New York 





ALUMINUM ALLOYS COMMONLY USED FOR NON-FERROUS FORGINGS 








































































Alloy Mechanical Properties Nominal Chemical Composition 
Minimum Specification Values 
Density Per Cent of Alloying Elements; Balance Aluminum 
Tension Hardness 

Symbol* 

Strength, Ultimate Brinell, 

(Set=0.2 Strength, | Elongation, 500-KG Pounds , 

Per Cent) Pounds Per Cent Load, per Copper Silicon Manganese | Magnesium 

Pounds per in 2 Inches 10-mm Cubic Inch 

per Square Inch Ball 
Square Inch 
2S-H 21,000 24,000 15 44 0.098 0 0 0 0 
14S-T 55,000 65,000 10 125 0.101 4.4 0.8 0.8 0.4 
17S-T 30,000 55,000 16 100 0.101 4.0 0 0.5 0.5 
18S-T 40,000 55,000 10 100 0.103 4.0 0 0 0.5 
25S-T 30,000 55,000 16 100 0.101 4.5 0.8 0.8 0 
32S-Tt 40,000 52,000 5 115 0.097 0.9 12.5 0 1.0 
A51S-Tt 34,000 44,000 12 90 0.097 0 1.0 0 0.6 
53S-Tt 30,000 36,000 14 75 0.097 0 0.7 0 1.3 
*S Signifies wrought alloys; H signifies completely cold-worked; T signifies completely heat-treated. 
%32S-T contains 0.9 nickel, and A51S-T and 53S-T each contain 0.25 chromium. 
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Compiled by The Brass Forging 


Association, New York 


















MACHINERY’S HANDBOOK 
‘ The “Bible” of the 


Manion Mechanical Industry 


MACHINERY’S Handbook contains 1815 
pages of mechanical tables, rules, formulas 
and general data needed wherever machines, 
tools or other mechanical appliances are 
designed and constructed. It is reliable, 
complete, and simple in arrangement, and 
is full of standard data and thoroughly 
practical information. 



































Shop men, as well as engineers and de- 
signers, find MACHINERY’S Handbook 
invaluable. It contains the kind of informa- 
tion that is required every day in manufac- 
turing and designing departments. 


Price $6— 
payable $2 with order, 
$2 monthly if desired. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 











THE USE OF HANDBOOK 
TABLES AND FORMULAS 


A companion book which shows 
you how to get the most out of 
MACHINERY’S HANDBOOK 


This companion book, which costs only $1, serves 
three purposes: It throws the spotlight on a lot of 
essential time-saving tables, rules and general informa- 


tion in MACHINERY’S Handbook that the ordinary TABLES AND FORMUCKS 
user never discovers. 


A second and equally important function is to show by 
examples, solutions and test questions, typical applica- 
tions of handbook matter in both drafting rooms and 
machine shops. A third object is to provide test ques- 
tions.and drill work designed for use in technical 
schools and machine-shop training courses so that 
students will learn at the outset how to apply an engi- 
neering handbook. 


203 Pages, 63 Illustrations, 500 Problems, Exercises, Test Questions, BASED UPON MACHINERY'S HANDBOOK 
Price $1; with MACHINERY’S HANDBOOK, $7. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 
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MACHINERY’S HANDBOOK 


The “Bible” of the 
——— . Mechanical Industry 


MACHINERY’S Handbook contains 1815 
pages of mechanical tables, rules, formulas 
and general data needed wherever machines, 
tools or other mechanical appliances are 
designed and constructed. It is reliable, 
complete, and simple in arrangement, and 
is full of standard data and thoroughly 
practical information. 


































Shop men, as well as engineers and de- 
signers, find MACHINERY’S Handbook 
invaluable. It contains the kind of informa- 
tion. that is required every day in manufac- 
turing and designing departments. 


Price $6— 
payable $2 with order, 
$2 monthly if desired. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 








A companion book which shows 
you how to get the most out of 
MACHINERY’S HANDBOOK 


This companion book, which costs only $1, serves — 
three purposes: It throws the spotlight on a lot of 
essential time-saving tables, rules and general informa- © ria Gees sane 
tion in MACHINERY’S Handbook that the ordinary TABLES AND FORMULAS 
user never discovers. 


A second and equally important function is to show by 
examples, solutions and test questions, typical applica- 
tions of handbook matter in both drafting rooms and 
machine shops. A third object is to provide test ques- 
tions and drill work designed for use in technical 
schools and machine-shop training courses so that 
students will learn at the outset how to apply an engi- 
neering handbook. 


203 Pages, 63 Illustrations, 500 Problems, Exercises, Test Questions, BASED UPON MACHINERY'S HANDBOOK 
Price $1; with MACHINERY’S HANDBOOK, $7. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 











MACHINERY’S DATA SHEETS 551 and 552 





INDUCTION MOTOR “TROUBLE-SHOOTING” CHART—1 

















phase 


Electrical load unbalanced 


Shaft bumping (sleeve- 
bearing motors) 





Trouble Cause Remedy 
Motor will not Overload control trip Wait for overload to cool. Try starting again. If motor 
start still does not start, check all causes as outlined below. 
Power not connected Connect power to control and control to motor. 
Check clip contacts. 
Faulty (open) fuses Test fuses. 
Low voltage Check motor-nameplate values with power supply. 
Also check voltage at motor terminals with motor under 
load to be sure wire size is adequate. 
Wrong control connections Check connections with control wiring diagram. 
Loose terminal-lead Tighten connections. 
connection 
Driven machine locked Disconnect motor from load. If motor starts satisfactorily, 
check driven machine. 
Open circuit in stator or Check for open circuits. 
rotor winding 
Short circuit in stator Check for shorted coil. 
winding 
Winding grounded Test for grounded winding. 
Bearings stiff Free bearings or replace. 
Grease too stiff Use special lubricant for special conditions. 
Overload Reduce load. 
Motor noisy Motor running single Stop motor, then try to start. It will not start on single 


phase. 
Check for “open” in one of the lines or circuits. 
Check current balance. 


Check alignment, and condition of belt. On pedestal-mounted 
bearing, check cord play and axial centering of rotor. 








MACHINERY’S Data Sheet No. 551, December, 1945 


Compiled by the General Electric Co. 
Schenectady, N. Y. 














INDUCTION MOTOR “TROUBLE-SHOOTING” CHART—2 

















Incorrect voltage and 
frequency 


Motor stalled by driven 
machine or by tight 
bearings 

Rotor winding with loose 
connections 

Belt too tight 

Motor used for rapid 
reversing service 





Trouble Cause Remedy : 
Motor noisy Vibration Driven machine may be unbalanced. Remove motor from 
(cont.) load. If motor is still noisy, rebalance rotor. 
Air gap not uniform Center the rotor, and if necessary, replace bearings. 
Noisy ball bearings Check lubrication. Replace bearings if noise is persistent 
and excessive. - 
Loose punchings or Tighten all holding bolts. 
loose rotor on shaft 
Rotor rubbing on stator Center the rotor, and replace bearings if necessary. 
Objects caught between Disassemble motor and clean it. Any rubbish around mo- 
fan and end shields tor should be removed. 
Motor loose on foundation Tighten hold-down bolts. Motor may have to be realigned. 
Coupling loose Insert feelers at four places in coupling joint before pulling 
up bolts to check alignment. Tighten coupling bolts securely. 
+2 ing at Overload Méasure motor loading with ammeter. Reduce load. 
higher than Electrical load unbalanced Check for voltage unbalance or single phasing. 
normal tem- Fuse blown, faulty control Check for “open” in one of the lines or circuits. 
paratare or Restricted ventilation Clean air passages and windings. 


Check motor-nameplate values with power supply. 
Also check voltage at motor terminals with motor under 
full load. 


Remove power from motor. 
stalling. 


Check machine for cause of 


Tighten, if possible, or replace with another rotor. 


Remove excessive pressure on bearings. 
Replace with motor designed for this service. 








MACHINERY’S Data Sheet No. 552, December, 1945 


Compiled by the General Electric Co. 
Schenectady, N. Y. 

















Price $6 Set—Payable $2 
with Order, $2 Monthly 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 














THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker’'s 
bible. This die book presents not only de- 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 
Price $6—payable if desired $2 with order 
and $2 monthly for two months. 


956 pages, 590 illustrations 





















MACHINERY’S DATA SHEETS 553 and 554 





INDUCTION MOTOR “TROUBLE-SHOOTING” CHART—3 





Trouble 


Cause 


Remedy 





Bearings hot 


End shields loose or not 
replaced properly 


Excessive belt tension or 
excessive gear side thrust 


Make sure end shields fit squarely and are properly tightened. 


Reduce belt tension or gear pressure and realign shafts. 
See that thrust is not being transferred to motor bearing. 














Bent shaft 
Insufficient oil 


Foreign material in oil or 
poor grade of oil 


Oil-rings rotating slowly 
or not rotating at all 


Motor tilted too far 


Rings bent or otherwise 
damaged in reassembling 


Ring out of slot (oil-ring 
retaining clip out of place) 


Motor tilted, causing end 
thrust 


Defective bearings or 
rough shaft 





Straighten shaft, or send to a service shop. 
Add oil. If oil supply is very low, drain, flush, and refill. 


Drain oil, flush, and relubricate using industrial lubricant 
recommended by a reliable oil company. 


Oi too heavy; drain and replace. 
Oil-ring has worn spot; replace with new ring. 


Level motor or reduce tilt, and realign if necessary. 


Replace rings. 


Adjust or replace retaining clip. 


Level motor, reduce thrust, or use motor designed for thrust. 


Replace bearings. Resurface shaft. 








MACHINERY’S Data Sheet No. 553, January, 1946 


Compiled by the General Electric Co. 
Schenectady, N. Y 





INDUCTION MOTOR “TROUBLE-SHOOTING” CHART—4 





Trouble 


Cause 


Remedy 





Bearings hot 
(Ball bearings) 





Too much grease 


Wrong grade of grease 
Insufficient grease 
Foreign material in grease 


Bearings misaligned 


Bearings damaged (corro- 
sion, etc.) 


Remove relief plug and let motor run. 
does not come out, flush and relubricate. 


Add proper grease. 
Remove relief plug and regrease bearing. 


Flush bearings, relubricate; make sure that grease supply 
is clean. (Keep grease can covered when not in use.) 


Align motor and check bearing housing assembly. See that 
races are exactly 90 degrees with shaft. 


Replace bearings. 


If excess grease 








Wound-rotor 
motor troubles. 
Motor runs at 
low speed with 
external resist- 
ance cut out 
















Wires to control too small 
Control too far from motor 


Open circuit in rotor cir- 
cuit (including cable to 
control) 


Dirt between brush and 
rings 

Brushes stuck in holders 
Incorrect brush tension 
Rough collector rings 
Eccentric rings 


Excessive vibration 


Current density of brushes 
too high (overload) 








Use larger cable to control. 
Bring control nearer to motor. 
Test by “ringing” out circuit and repair. 


Clean rings and insulation assembly. 


Use right size brush. 
Check brush tension and correct. 
File, sand, and polish rings. 


Turn in lathe or use portable tool to true up rings without 
disassembling motor. 


Balance motor. 


Reduce load. (If brushes have been replaced, make sure 
they are of the same grade as originally furnished.) 
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Compiled by the General Electric Co. 
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Price $6— 
payable $2 with order, 
$2 monthly if desired. 





MACHINERY’S HANDBOOK 


The “Bible” of the 
Mechanical Industry 


MACHINERY’S Handbook contains 1815 
pages of mechanical tables, rules, formulas 
and general data needed wherever machines, 
tools or other mechanical appliances are 
designed and constructed. It is reliable, 
complete, and simple in arrangement, and 
is full of standard data and thoroughly 
practical information. 


Shop men, as well as engineers and de- 
signers, find MACHINERY’S Handbook 
invaluable. It contains the kind of informa- 
tion that is required every day in manufac- 
turing and designing departments. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 








THE USE OF HANDBOOK 















A companion book which shows 
you how to get the most out of 
MACHINERY’S HANDBOOK 


This companion book, which costs only $1, serves 
three purposes: It throws the spotlight on a lot of 
essential time-saving tables, rules and general informa- 
tion in MACHINERY’S Handbook that the ordinary 


user never discovers. 


A second and equally important function is to show by 
examples, solutions and test questions, typical applica- 
tions of handbook matter in both drafting rooms and 
machine shops. A third object is to provide test ques- 
tions and drill work designed for use in technical 
schools and machineshop training courses so that 
students will learn at the outset how to apply an engi- 
neering handbook. 


203 Pages, 63 IMlustrations, 500 Problems, Exercises, Test Questions, 


Price $1; with MACHINERY’S HANDBOOK, $7. 
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THE USE OF HANDBOOK 
TABLES AND FORMULAS 





THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 









MACHINERY’S DATA SHEETS 555 and 556 





DIRECT-CURRENT MOTOR AND GENERATOR “TROUBLE-SHOOTING” CHART—1 





Trouble 


Cause 


Remedy 





Motor will not 
start 


Open circuit in control 


Low terminal voltage 
Bearing frozen 
Overload 


Excessive friction 


Check control for open starting resistor, open switch, or 
burned fuse. 


Check voltage with nameplate rating. 
Recondition shaft and replace bearing. 
Reduce load or use larger motor. 


Check lubrication in bearings to make sure that the oil was 
replaced after installing motor. 


Disconnect motor from driven machine, and turn motor by 
hand to see if trouble is in motor. 


Strip and reassemble motor; then check, part by part, for 
proper location and fit. 


Straighten or replace bent or sprung shaft (machines under 
5 H.P.). 








Motor stops 
after running 
short time 


Motor is not getting 
power 


Check voltage at the motor terminals; also fuses, clips, and 
overload relay. 








Motor attempts 


to start, but 
overload relays 


O operate 








Motor is started with 
weak or no field 


Motor torque insufficient 
to drive load 





If adjustable-speed motor, check rheostat for correct setting. 
If correct, check condition of rheostat. 


Check field coils for open winding. 
Check wiring for loose or broken connection. 


Check line voltage with nameplate rating. Use larger mo- 
tor or one with suitable characteristic to match load. 





MACHINERY’S Data Sheet No. 555, February, 1946 


Compiled by the General Electric Co. 
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DIRECT-CURRENT MOTOR AND GENERATOR “TROUBLE-SHOOTING” CHART—2 





Trouble 


Cause 


Remedy 





Motor runs too 
slow under load 


Line voltage too low 


Brushes ahead of neutral 
Overload 


Check and remove any excess resistance in supply line, con- 
nections, or control. 


Set brushes on neutral. 


Check to see that load does not exceed allowable load on 
motor. 





Motor runs too 
fast under load 


Weak field 


Line voltage too high 
Brushes back of neutral 





Check for resistance in shunt-field circuits. 
Check for grounds. 

Correct high-voltage condition. 

Set brushes on neutral. 








Sparking at 
brushes 

















Commutator in bad con- 
dition 


Eccentric or rough com- 
mutator 


Excessive vibration 


Broken or sluggish acting 
brush-holder spring 


Brushes too short 
Machine overloaded 
Short circuit in armature 





Clean and reset brushes. 
Grind and true commutator, also under-cut mica. 


Balance armature. 
Check brushes to make sure they ride freely in the holders. 


Replace spring, and adjust pressure to manufacturer’s 
recommendations. 


Replace brushes. 
Reduce load or install larger motor. . 


Check commutator, and remove any metallic particles be- 
tween segments. Check for short between adjacent com- 
mutator risers. 


Test for internal shorts in armature and repair. 
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Price $6 Set—Payable $2 
with Order, $2 Monthly 


Machine Shop Training Course 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 











Die Design and Diemaking Practice 








THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker’s 
bible. This die book presents not only de- 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 
Price $6—payable if desired $2 with order 
and $2 monthly for two months. 


956 pages, 590 illustrations 
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DIRECT-CURRENT MOTOR AND GENERATOR “TROUBLE-SHOOTING” CHART—3 








Trouble 


Cause 







Remedy 





Brush chatter 
or hissing noise 


Excessive clearance of 
brush-holders 


Incorrect angle of brushes 


Incorrect brushes for the 
service 


High mica 


Incorrect brush-spring 
pressure 


Adjust holders. 













Adjust to the correct angle. 
Get manufacturer’s recommendations. 


Under-cut mica. 
Adjust to correct value. 





Selective com- 
mutation (One 
brush takes 
more load than 
it should) 


Insufficient brush-spring 
pressure 


Unbalanced circuits in 
armature 


Adjust to correct pressure, making sure brushes ride free 
in holders. 


Eliminate high resistance in defective joints by inserting 
armature or equalizer circuit or commutator risers. Check 
for poor contacts between bus and bus-rings. 













Excessive spark- 
ing at brushes 








Poor brush fit on com- 
mutator 


Brushes binding in the 
brush-holder 


Insufficient or excessive 
pressure on brushes 


Brushes off neutral 





Sand brushes, and polish commutator surface. 













Remove and clean holders and brushes with carbon 
tetrachloride. 


Remove any irregularities on surfaces of brush-holders or 
rough spots on the brushes. 


Adjust brush-spring pressure. 


Set brushes on neutral. 
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DIRECT-CURRENT MOTOR AND GENERATOR “TROUBLE-SHOOTING” CHART—4 








Trouble 


Cause 






Remedy 





Sparking at 
O light loads 


Paint spray, chemical, oil 
or grease, or other foreign 
material on commutator 


Clean commutator, and provide protection against foreign 
matter. Install an enclosed motor which is designed for the 
application. 









Field coils 


overheat 


Short circuit between 
turns or layers 







Replace defective coil. 





Commutator 
overheats 


Brushes off neutral 


Excess spring pressure 
on brushes 







Adjust brushes. 


Decrease brush-spring pressure, but not to the point where 
sparking is introduced. 





Grooving of 
commutator 


Brushes not properly 
staggered 






Stagger brushes. 





Brushes wear 
rapidly 


Rough commutator 
Excessive sparking 







Resurface commutator and under-cut mica. 
Make sure brushes are in line with commutating fields. 





Armature 
overheats 











Motor overloaded 


Motor installed in location 
where the ventilation is 
restricted 7 


Armature winding shorted 












Reduce load to correspond to allowable load. 
Arrange for free circulation of air around motor. 


Check commutator, and remove any metallic particles be- 
tween segments. 


Test for internal shorts in armature, and repair. 
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Machine Shop Training Course 








Price $6 Set—Payable $2 
with Order, $2 Monthly 


WITH BLUEPRINT BEADING CHARTS 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, WN. Y. 








Die Design and Diemaking Practice 





If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker’s 
bible. This die book presents not only de- 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 
Price $6—payable if desired $2 with order 
and $2 monthly for two months. 


956 pages, 590 illustrations 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 
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1431 pages, 4500 subjects 


A World of Engineering Knowledge in Two Volumes 


The Engineering Encyclopedia is for every- 
one who can use essential facts about 
thousands of standard and special engineer- 
ing subjects. It consists of clearly written 
concise treatises, definitions of terms used 
in engineering and manufacturing practice, 
and the results of many costly and important 
tests and experiments. 


This work of reference supplies such prac- 
tical and useful information as the important 
mechanical laws, rules, and principles; 
physical properties and compositions of 
standard and special metals used in ma- 
chine construction and other engineering 
structures; characteristic features and func- 
tions of machine tools and other manufactur- 
ing equipment, and many other subjects. 
Price, $8.00 set. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 





Ingenious Mechanisms for Designers and Inventors 


Two Books that Form a Complete Course of Study 


sMS 
340),4) 





THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


To own these two volumes, that form a com- 
plete course of study, is to have a compre- 
hensive encyclopedia of mechanical move- 
ments unparalleled in scope and usefulness. 
Each volume is an entirely independent 
treatise on mechanisms; both books are 
similar in size and general character, but 
the contents are different. 


Every mechanism described and illustrated 
embodies some idea or principle likely to 
prove useful to designers or inventors. Vol- 
ume I contains 536 pages and 300 illus- 
trations; Volume II, 538 pages and 303 
illustrations. Price, $8 set or $5 for either 
book separately. 
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DESIGNATIONS FOR MAGNESIUM ALLOYS 






































ASTM. 4 The Dow sjecione Nominal nee eS Se Constituents 
—_— “Dowmetal” | Corporation 
Designation Alloy. “AM” Alloy 
ee | ee Aluminum Zinc Manganese* | Silicon (Max.) Tin Magnesium 
A8 A 241 8.5 Remainder 
A10 G 240-59S 10.0 “4 
Al2 B 246 12.0 a 
AS100 K 230 10.0 1.0 _ 
AT35 D 65S 3.5 5.0 ™ 
AZ31 FS 52S 3.0 1.0 oe 
AZ33 x 74S 3.0 3.0 ” 
AZ51 JS 548 5.0 1.0 » 
AZ61 J 57S 6.5 1.0 “as 
AZ63 H 265 6.0 3.0 ” 
AZ80 oO 58S 8.5 0.5 es 
AZ90 R 263 9.0 0.7 “ 
AZ92 Cc 260 9.0 2.0 e 
AZ101 r 88S 10.0 1.0 ad 
Ml M 403-3S 1.6 ‘ai 








Note: These designations are modified for controlled high-purity alloys, having a low percentage of nickel and iron im- 
purities, by adding X to the A.S.T.M. designation (for example: AZ61X); by adding -1 to the Dow Chemical Co. designation 
(for example: J-1); and by preceding the American’ Magnesium Corporation designation with a C (for example: AM-C57S). 


*In all alloys except M1, manganese is present as a required constituent in amounts varying from 0.1 to 0.2 per cent. 
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Compiled by the Standards Committee 
of the Magnesium Association 





































































COLOR MARKING CODE FOR COMMONLY USED MAGNESIUM ALLOYS 
Adopted by the Magnesium Association 
Usual Forms 
A.S.T.M. 
Mag- 
— oe Ps Per- 
Alloy arking Sand manent- Die Rolling Extru ‘ 
a : je . P ; Weld 
— Castings ees Castings | Ingots Billets Slab sions | Forsings| Sheet Wiree 
A8 Black x x x 
A10 Purple x x x x 
Yellow- 
AT35 Tan x X (Bar) x 
AZ31 Red x x x x » 4 4 
AZ51 Brown x x x x 
AZ61 Gray x x x x x x 
AZ63 Green x x x x 
AZ80 White x x x x 
AZ90 Blue x x 
AZ92 | Orange x x x x 
Red- 
AZ101| Green x x x 
Yellow x 
*An aluminum paint stripe is added to these colors for controlled-purity materials, which are indicated by the addition 
of the letter X to the A.S.T.M. designation. 
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Price $6 Set—Payable $2 
with Order, $2 Monthly 


Machine Shop Training Course 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop 


practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 








Die Design and Diemaking Practice 












THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker’s 
bible. This die book presents not only de- 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 
Price $6—payable if desired $2 with order 
and $2 monthly for two months. 


956 pages, 590 illustrations 
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SYNCHRONOUS MOTOR “TROUBLE-SHOOTING” CHART—1 





‘ 


Trouble Cause 


Remedy 





Motor will not Faulty connection 


start 


Open circuit, one phase 
Short circuit, one phase 
Voltage falls too low 
Friction high 


Field excited 


Load too great 


Automatic field relay 
not working 


Wrong direction of 
rotation 


Inspect for open or poor connection. 

Test, locate, and repair. 

Open and repair. 

Reduce the impedance of the external circuit. 
Make sure bearings are properly lubricated. 
Check bearing tightness. 

Check belt tension. 
Check load friction. 
Check alignment. 


Be sure -field-applying contactor is open and field-discharge 
contactor is closed through discharge resistance. 


Remove part of load. 

Check power supply to solenoid. 
Check contactor tips. 

Check connections. 

Reverse any two main leads. 











Motor will not Excessive load 


come up to speed 


Low voltage 
Field excited 








Decrease the load. 


Check operation of unloading device (if any) on driven 
machine. 


Increase voltage. 


Be sure field-applying contactor is open, and field-discharge 
contactor is closed through discharge resistance. 





MACHINERY ’S Data Sheet No. 565, July, 1946 


Compiled by the General Electric Co. 
Schenectady, N. Y. 











SYNCHRONOUS MOTOR “TROUBLE-SHOOTING” CHART—2 





Trouble Cause 


Remedy 





pull 


Motor fails to No field excitation 


into step 


Load excessive 


Inertia of load excessive 


Check circuit connections. Be sure field-applying contactor 
is operating. 


Check for open circuit in field or exciter. 

Check exciter output. 

Check rheostat. 

Set rheostat to give rated field current when field is applied. 
Check contacts of switches. ~ 

Reduce load. 


Check operation of unloading device (if any) on driven 
machine. 


May be a misapplication—consult manufacturer. 

















Motor pulls out | Exciter voltage low 
of step or trips 
breaker 


Open circuit in field and 
exciter circuit 
Short circuit in field 


Reversed field spool 
Excessive torque peak 


Failure of power 
Line voltage too low 








Increase excitation. 

Examine exciter. Check field ammeter and its shunt, to be 
sure reading is not higher than actual current. 

Test with magneto, and repair break. 


Check with low-voltage and polarity indicator, and repair 
field. 


Check with low-voltage and polarity indicator, and reverse 
incorrect leads. 


Check driven machine for bad adjustment or consult motor 
manufacturer. 


Re-establish power circuit. 
Increase if possible. Raise excitation. 








MACHINERY’S Data Sheet No. 566, July, 1946 





Compiled by the General Electric Co. 
Schenectady 






















Price $6 Set—Payable $2 
with Order, $2 Monthly 


Machine Shop Training Course 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 











GEAR DESIGN SIMPLIFIED 
RULES, FORMULAS AND EXAMPLES 
\PPLYIN ALL TYPES OF GéARS 











Size 8-1/2 x 11 Inches 
THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


This book of working rules and formulas for 
designer and shop man, deals with spur 
gears, internal gears, straight-tooth and 
spiral-bevel gears, single- and double- 
helical gears, worm-gears, gear ratios (in- 
cluding transmissions of the planetary type) 
and the power-transmitting capacity of gears. 


All gear problems are presented in simple 
chart form. These 110 charts, with 201 draw- 
ings illustrating all kinds of gear problems, 
are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked- 
out examples of gear design show exactly 
how all rules (or the formulas, if preferred) 
are actually applied in obtaining the es- 
sential dimensions, angles, or other values. 
Price $3 copy. 
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Price $6 Set—Payable $2 
with Order, $2 Monthly 


Machine Shop Training Course 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 














ORAM Soa ae 


GEAR DESIGN SIMPLIFIED 


RULES, FORMULAS AND EXAMPLES 
\PPLYING TO ALL TYPES OF GEARS 











Size 8-1/2 x 11 Inches 
THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


This book of working rules and formulas for 
designer and shop man, deals with spur 
gears, internal gears, straight-tooth and 
spiral-bevel gears, single- and double- 
helical gears, worm-gears, gear ratios (in- 
cluding transmissions of the planetary type) 
and the power-transmitting capacity of gears. 


All gear problems are presented in simple 
chart form. These 110 charts, with 201 draw- 
ings illustrating all kinds of gear problems, 
are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked- 
out examples of gear design show exactly 
how all rules (or the formulas, if preferred) 
are actually applied in obtaining the es- 
sential dimensions, angles, or other values. 
Price $3 copy. 
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Allen-Bradley Co. : 
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Allen, Robert G., Personal 
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Gear Tooth Wear and Failure................ Apr. 166 
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Safety Color Corle...........s00s0+ Sept. 250 
Metric Screw Thread Standards ............ Tec. 238 
Safety Code for Industrial Use of X-ravs 
July 187 
Standards Catalogue Available.............. Ang. 149 
Industry Conference on Ball and Roller 
Bearings . 170 
Life Terts of Single 
tandard ug. 175 
American Welding Society : 
Prizes for. Papers on Resistance Welding 
Feb. 246 
Lee eg Welding Award.............. Feb. 24° 
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“‘Roto-Checker”’ for Crankshafts............ Oct. 222 
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Andress, John E., Personal of... + Aug. 236 
Andrich, Larry S., Personal of..............++++ Dec. 242 
Angle-blocks, Combination Matched............ May 216 
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Angle Dresser, Bemisine Dual-purpose........ Oct. 224 
Angle Dresser for Grinding Wheels, Zagar 

Sept. 228 
Angle, Frank C., Obituary of................++.- Dec. 250 
Angle-plate, Grinding Wheel Dresser and —_ 212 
Angles, Method of Checking Gongegns. 

Be 182 
Anker-Holth Mfg. 

Non-rotating © Paulic - mene binhesenie June 226 
Anschuetz, Jack F., Personal of................ Aug. 240 
Auti- ~ Preparation for Industrial Goggle 
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AO — fog Preparation for Industrial Gensle 
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nee. 185 
Apprentice Training, Increase in................ ec. 181 
Apprentices, see also Training, nism 
School, Vocation 
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Arbor, Asco ‘‘Auto-Arb’’ Work-holding...... Aug. 218 
Are Weldint, see Welding 
Archer, Robert ip BOE BE cnsscenncancsscci Mar. 240 
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Instrument for Drawing Arcs of Large Radii 
Aug. 214 
Arco Co.: 
New Synthetic Enamels Provide Hard a 
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Armor Milling Machine...............ccccccssesesses 
Armstrong, — V., Personal of............ a “312, 2B 
Arndt, J. 
Modern Fiat Surface Grinding Practice..May 168 

Surface Grinding with Cylinder and Seg- 

rea June 158 
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|, SC ERR aI RR July 169 
Arnott, Alex S. : 
Automatic Hopper-fed Knurling Fixture 
Oct. 189 


Arter Grinding Machine Co. : 


Rotary Surface Grinding Machines...... Jan. 204-B 


Asco Corporation : 
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Colonial Presses Developed for.............. 213 
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ay 167 
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Atherton, A. L., Personal of............:00000+ Mar. 235 
Atkinson, Robert, ge, SS Oct. 242 
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___ RE OEE June 210 
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fg eee June 216 
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Atwood, Colonel Frank J., Personal of...... Jan. 212 
Austenal Laboratories, Inc,: 

Working Conditions in a Machine Shop Im- 
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Austin, Herbert G., Personal of................ Aug. 242 
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tion Shop of the Future. Erik Oberg....Feb. 149 
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Automatic Soldering, Unusual Results with. 

. { ern eee Oct. 158 
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Automobile Industry Celebrates its Golden 

RE re RS ee a 189 
Automobile Production, Hundreds of Smali 

ee | Re July 165 
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Automotive Profits Deeply Cut..............0++ Sone 163 
Autotron Co,: 
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Low- Mens 
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Webs nbuiess0déGanboapenseakendicerbnad 191 
Back-gear Shifter, Automatic. 

MPMNUNMIA MINE, Saaeekccdcuscascuctaccusecacsainceueeics 193 
Bailey Meter Co.: 

_Duplicating Attachment .. 208 
Bails, Harry W., Obituary of... ct. 242 
Bakelite Corporation : 

New Applications of Vinylite Plastics....Dec. 185 
Baker Bros., Inc.: 

Multiple- spindle Machines for Drilling and 

Reaming Rocket-shell Plates ...... cooeeept. 21) 
ier, Bi. G., Pernod Ob... ccccccsccccccceses Dec. 239 
Baker Steel & Tube Co.: 

Tubing Pressure Chart............ccc.cccccsecce Sept. 185 
Bakewell Products Co.: 

Quick-clamping Tool- O_O OT. Dec. 230 
Balancing Crankshafts, Ford’s New Method of, 

dh Re ee Mar. 156 
Balancing Equipment that Records and Corrects 

Unbalance . in Automotive Crankshafts, 

Occ wckuscindcukcéuhnoasacglingssidacaccUsbussanhiad July 198 
Balancing Machine, The Microbalancer —aA 

I NII i555 ccicssctnidasanssdeiiaiansiaceabick Jan. 181 
IMIAMCINE WIG, TOCGD...ccccsscccssccssccccsecssses Sept. 230 
Baldor Electric Co.: 

No. 62 Improved Grinder........ccceccecseoee Apr. 230 
Baldwin Locomotive Works: 

Most Powerful Diesel-electric Locomotive in 
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Powerful Diesel- electric Transfer — 

173 
Baldwin Southwark Division of Baldwin Fo 
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Instrument for Accurately Measuring Gas or 
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Ball Bushing for Linear Motion Ju 

“Ball Bushing’ for Reciprocating Mechanisms 
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Ballflex Flexible Couplings.............ssscsssese- Apr. 
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Balls in Machine Design, Ingenious Applications 
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Banfield, Richard W., Personal of............ Feb. 236 
Bantam Bearings Division of Torrington Co.: 
Self-aligning Spherical Roller Bearing..Mar. 214 
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Barber-Colman Co.: 
Improved Hobbing Machine for Heavy-duty 
Nik ccciakus suauacnshesieaccunesoxcanuaas -Apr. 208 
Geertenis Strength Calculator... -May 242 
Protecting ‘Cutting Tools During Shipment 
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Barkley, Harry W., Personal of. .Oct. 240, ‘nae. 242 
Barnaby, James CG. PORBOMAL OF... .noccoceccses Feb. 238 
Barnaby Mfg. & Tool Co.: 
“‘Jam-Proof” Tap-holder bemancaeesed chesnnannn Mar. 210 
Barnes Co., W. F. & John: 
The Automatic Manufacturing Plant—Mass 
Production Shop of the Future...... «Keb. 149 
Barnes Corporation, John S.: 
Tensile-strength Testing Machine.......... Dec. 206 
Pia POWSr Tmite....<s.ccccscccccseccse ..June 220 
Equalized ‘‘Roto-Blade” Pump.. ....July 214 
Improved Midget-size Solenoid... ..Aug. 211 
Barnes, Kenneth H., Personal of... ..Aug. 236 
Barnhardt, Paul, Personal of........ ees eS. 
Barrett Equipment Co.: 
Portable Brake-drum Lathe. Oct. 218 
Barron, E.: 
Combination Die for Blanking and mone 
& BGAGOR GRp....cccccecccscces ecccnecceessoeen ee SOS 
Bart Mfg. Co.: 
Internal Plating Process Makes Steel Pipe 
Corrosion-resistant ........ccccscccsccecssseeeeD@N, 191 
Bartlett, Burke, Personal of.......... Feb. 236 
Bastian, Paul J., Personal Of...........ec00«0«--ADr. 251 
Batchelar, Eugene C., Obituary of......... -..Nov, 234 
Bath Co., Cyril: 
Forming B& in a Universal Contour 
Worming Machine .........cccosccccscbsececes Sept. 254 
Typical Examples of Contour wrsacecrmeeee “Ape. 18) 
Batt, William L., or i cenlec oo--Aug. 242 
Batts, Arthur, Personal of....... Aug. 247 
Baubie, James A., Personal of -Oct. 240 
Bauman, R. R., Personal of.... an. 211-C 
Bauzenberger, William B., Person: se “Ane. 252 
Bay State Abrasive Products Co.: 
Abrasive Wheel Utility Set..................Sept, 224 
Diamond Hand Hones ...........cseeseceeseeesOCt. 224 
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Jan. 9-0 
Bayflex Abrasive Cut-off Wheels............ Fete 222 
Beaded ‘Cup, Cn Die for Blanking 
and nag ag 4 E. Barron 183 
Beardslee, K. 
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than Cutting Too! Aug. 150 
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Bearing Lubrication, Silicone Greases for High- 


and Low-temperature ..........sccscsccessesseees Feb. 194 
Bearing Metal for Automobile Engines, New 
I icsniinnsccsnsmunscaccnatcsesintencese July 153 


Bearing, see Ball, Roller, Babbitt, Needle, etc. 
Bearing Shells for Babbitting, New Method of 
PUNTA. nas cao snabuiaesibnkenbstenascgkabonabaseee Aug 
Bearings, Improved 
Radius- age Pivo 


speed Seb aaaDehononeas sobbeendeasghssbabersnbecennonenanes 
Bearings on Special Planer 

Maé¢hine, Slotting Marine....................+ AD 
Bearings, Rapid Milling of Propeller-shaft. rn 18 


Beatty Machine & Mf Be. ©o.: 

Hydraulic Tube-testing Press ................ Apr. 236 
Beaver Tool & Engineering Corporation: 

Solid Carbide Blade Face-milling Cutters 


pr. 
Behr-Manning Corporation, Division of Norton 
Co.: 


Demonstration Rooms for Grinding ani 
NINN 4) c0hbsstnasdncbiadenacascahacqiecunssses Mar. £40 
Coated Abrasives Solve Many Reconversion 
Metai-finishing Problems ................++ June i144 
Behr Products Co. : 


Boring Tool Designed to Eliminate Chatter 


Oct. 226 
Bell Aircraft Corporation: 
Application of Nusite—A Specially Heat- 


treated High-speed Steel.................. Sept. 186 
Rapid Grinding of Milling Cutters for i 
tinuous Production................. -Keb, 179 


Bellerose, Charles G., Personal of.. -Nov. 226 
Bellows Co.: 

Bellows-Senacon Drill Press Feed.......... Nov. 212 
Belt Grinding—One of the Later Developments 





in the Grinding Field. W. A. Papworth _— 

ee, ae 

Bemisine Dual-purpose Angle Dresser........ Oct. 224 
Benders, Automatic Cut-off Attachment for 

MEIN xis.naceaaakeninicinuassekammehagskakbukananaaaiiny Mar. 266 
Benders Equipped with Roller Bearings, Di- 

SUED snsecipuakshanbineess.coumiscauRialamenteian sane Sept. 232 


Bending and Forming Press, Lake Erie....Mar. 206 

Bending and Torsion Testing Machine for Sheet 
PIII 6 ssntnsnsustsassduceniantancnnaeiianenss +... Sept. 216 

Bending of Pipe and Metal Shapes. E. J. 
— itt and Harry S. Nachman: 





aoscetadasssbnenestenssncsnaceenaquaeenensesesncosies Apr. 141 

May 188 

o 149 

4 164 

Bending Roll, Webb Initial Pinch’ Type....Nov. 220 

Bending Rolls, Reed Plate-........cccsececsceees Feb. 199 
Bendix Aviation Corporation : 

“Installograph’’ Drawing .........ccccccccscees Dec. 167 
Benson, Neil A., Personal of ..........00+ «Aug. 242 
Benton Co.: 

Opti-Locator and Datum Block.............. Dec. 228 

Opti-Setter for Accurate Drilling to Lay-outs 

July 224 
Berg, L. D. T., Po Serer Dec. 248 
Berg, Paul F. 


Geestanibee Study cf Electric and Gas-Air 
Methods of Silver Brazing 
Berg, Ralph C., Personal of.. 
Berg, Richard W., Personal of. 
Bergenthal, V. W., Personal of 
Berkeley Seam-welders ........... 
Berry, Gordon J., Personal Of.............s000- 
Besco Tweezer Spot-welding Machine.. 
Best, Sidney R., Personal of ............. «secs. Mar. 236 
Best Tools, Inc.: 
<a Wheel Dresser and Lathe I 


ee.. a ~ ed Pictures Through Bifteen 









LS ee ree «dan, 180 
Bisele, M E., Personal _ “a 
W., Personal o' 





Bie eolder, Combination Contoue Shaper....May 201 
Bits, Copper ‘ ‘Cushioned”’ Too! ‘ 
Blackens Stainless wean 
i EAL TI 
Blackwood, Thomas B.. Personal of.. 
Blade, Carle W., Personal Of.....s..s-s0cccc0es 
Blades, Obtaining Full Value from Power 
Hacksaw. Benjamin Melnitsky.............. July 176 
Blake Co., Edward: 
Grinder for Sharpening Staybolt Taps....Dec. 210 
Thin-body Chuck for Blake Tap Grinder 





May 
Blast Gleaning Equipment, Portable. eames ~ 4 206 
Blind, Electronic Sound Gaging Device for Use 
“Cee ei RE Sept. 189 
Blind Holes with Multiple Short “Broaches, 

















PIN sides cunccesssstdicsoussssanaucaciaaaareasn® May 173 
Blind Saesbann, Electronic Sound Gaging 
RUE: SUD scausancintebniscinaiasschsanmnonsaennassonl July 174 
Blind Veterans, Successful Employment of 
Aug. 156 
Bliss Co., Wis 
Giant Rail Press Built for Automotive 
PIU cssicknsnstetcincesdauinhsthnsuntelinnasiont Dec. 209 
ong > ag Perforating of “Sheet? “Metal. -Apr. 186 
Bliss, Keith H., Personal of............c000.« 39 
“Blitzrev’” Surface Grinder Attachment. ae 208 
Blocks, Moore oF June 21” 
Blocks, New Type of Brake..............sssscees Sept. 185 
Blocks, Plates, Sine Bars, and Fixtures, Com 
mercial Standards _ | See eooeeApP. 172 
Blowpipe, Heavy-duty Machine-cutting. henense Oct. 21: 
‘“‘Boardmaster’’ Drafting Machine, = oes 
“Body Flo’ Magnetic Chuck, Meavy-Gaty.3ae 212 
Boeswetter, Willard W., Personal of..........July 245 
Boilers and peteoness6t Operated by Sun 
ee Aug. 187 
Bolte, Carl E “Personal of Aug. 240 
Bolts and Nuts, Simplified Practice Recom- 
mendation for ... June 192 
Bolts; Simplified Practice for. Machine, = 
riage, and Lag. 177 
Bomb Nose Pistols, Zinc Die-castings for. “et 193 
Booth, Paul E., Obituary 248 





Bore Diameters ‘in Long oy Suaeet 
for Checking. Daniel E. McDonald......Dec. 192 
Bore Gage, Small Dial Type............cs00«-May 218 


ry 





Boring a Ring-shaped Part, Special Fixture for 






BE GIREE cncccccvenvercccncenavcccccscencensesses Nov. 169 
Boring and Facing Attachment, Giddings & 
Tc nncanhnnedennbbnhabeiaaninnatbnapebiaiiabibubatas Aug. 209 
Boring and Facing Machine, Gemco.......... Apr. 210 
Boring and Jig-grinding Machines, Inspection 
ON Dig-. FJ. BR. Maame...cccccccscccccccsccscesees Apr. 160 
Boring and Jig-grinding Machines Promot< 
Interchangeability in Toolmaking  Jig-. 
se Ti IND connconnsbsaisnessaunseniidehonisonnkine Mar. 163 
Boring-bars and Tool-holders, Broaching Hole: 
through. I F. Yeoman 191 
Boring-bars, Tri-Bit 216 


Boring Cast Armor on ar 
og Tosle Week - FOP. ..cciccccses. Feb. 163 
Boring, Drilling, Reaming, and Tapping 
Machine, LeMaire Sptcial Wheel- — 


Ma 

Boring, Drilling, Tapping, and Milling Machine. 

Giddings & Lewis Multi-purpose.. Apr. 210 
Boring, Facing, and Thread Milling “Machine, 

Cross BPecial ...ccccccccccccccccscecsscccssescccone Nov. 200 
Boring Large Cylinders, Vertical Machine for 

ug 20 


204 


Boring Machine, Jig, see Jig 

Boring Machine, Kearney & Trecker Combina- 
tion Milling aONG..........c.ccccccrecececcseces esses Jan. 195 

Boring Machine, Milwaukee ‘‘Autometric’’..Oct. 201 

Boring Machine, Root Hydraulic-feed Multiple 


BOPEEER BIG occccccccessverccerescccsecccessees ++... S8ept. 220 
Boring Machine Tool Castings for Anti-friction 

BeOFINGB......0cccsccccccesscccscccccccsevccesooscececes Apr. 179 
Boring Machine, Universal Horizontal........ Oct. 206 


Boring Machines, Milling, Drilling, and....Jan. 199 
Boring Operation, Vertical Turret Mill Euuipped ; 





TP TID oncciiccccudecnesantavcssenstncesensscasts Apr. 222 
Boring Shaft Holes Gear-boxes, Methods of 

LOCAtINE ANA cccccccessccccrcssccccrevccsecccscooes June 195 

Boring Tool Designed to Eliminate — , 

ct. 226 

Borizing Problems, Set-ups That Solved Nine. ; 

Cc. G. Nordmark  ieneckonscnsbiesbuaetabnanbencekes Jan. 162 


Bossman, M. W. 
Fixture with Ov erhanging Quick-acting Cpe ns 
Sept. 200 
“‘Botlube’’—A Lubricant for High-speed Chain 






aaeanees pen phedacsnndensnsesbesbocnsanacebes puenkassid Jan. 190 
Boyar-Schultz Corporation: 

Knnurling Tool ......ccccccccccccsccccccccccscecees Oct. 226 
Boyd, Sterling T., Personal of.. ---Mar 236 
Boyer, Robert H., Personal = SES «ee NOV. 228 
Boynton, Kenneth K., Personal of... Apr. 251 
Bracket, Drill Jig for rere June 189 
Bradfield, Jr., George K., Personal iisksuste Jan. 212 
Bradferd Machine Tool Co. aa 

“Metal — Electrical Tools.......... Apr. 213 
Brainard, W. 

Aluminum Tne ciiihienptanheaneieiekenine Sept. 143 
Brake Blocks, New Type Of........:+.sesessseees Sept. 185 
Brake Control Unit for oo Bridges, Hy- . 

GTAULIC........cccccccccccccccccccccccccsecscssesosccsces Dec. 218 


Brake, Press, see Press 

Brandau, C. Rider, Personal of.... 

Brazers, Westinghouse Portable 

Brazing, Aluminum. W. E. Braina 

Brazing Carbide Tips to Shanks, si 
Method of. William E. Newcomet........ Oct. 192 

Brazing, Comparative Study of Electric and 








Gas-Air Methods of Silver.. Paul F. Berg 
_Jan. 151 
Bazing, Copper Furnace. Glen A. —— ses 
Brazing Equipment, Westinghouse het one 

Brazing, Induction, see Induction ’ 

Brazing Tool Tips to Shanks by Induction 
Heating. T. A. Vernor and E. Atems _— 
ec. t 
Brewster, Arthur M., Obituary of.............. Oct. 24 2 
Bricker, M. L., Personal Of...s.ssscsceseeeeseees Nov. 224 
Bridgeport Safety Emery Wheel Co., Inc. : nian 
BuXite Grinding Wheels.........sessseee Sept. 218 
Bridges, George, Obituary Of..........sssseseeee eb, 245 
Bright Dipping, Non- hazardous Solutions De- 184 


Furnace 





“Equipment for. 
C. EROS M 
Bright-hardening of Tools” ‘and Machine Parts _ 
in Controlled Atmospheres. C. E. Peck..Feb. 158 
Brill Division of American Car & Foundry Co. : 
Aircraft Manufacturing Technique Applied 





to Bus Building.. Dec. 168 
Brinell Testing Machine...... pecans pesneceerecenl Feb. 208 
“Britehoning’’ Finishing Process........ eoee-Aug. 194 
British Tax Policy Encourages Buying Modern 

II, 5 sc cenceccssesesesncstessase cxevdackovents Feb. 1 88 
Britton, Mason, Personal Of..........s.cssseseeeses Apr. 244 
Broaches for Vertical and Horizontal Machines, 

MIPIIGE: . <n.cncvcscassdsurndhvencsdansannesoonpeeieeenaanen Nov. 220 


Broaching, Adjustable Pull-head for Off- poe od 


ar. 
i i Multiple Short 
Te a, ae tee 
Broaching Clutch Disk Teeth, “Automatic — 
WD. FOP ccccccccceccceccsccccvocssocse 
Broaching Holes ‘through Boring-bars and Tool- 
holders. I. F. Yeoman.... 1 
Broaching Machine, Horizontal..........s.es.--Mar. 1 
— Machine, Zagar Improved = - 
Broaching Machines, Golouial Flat-top......Feb. 2 
Broaching Simplifies Machining of Valve ee 


Arms, Surface. Harry H. Gotberg........Sept. 17 
Broaching Split-line Bearings, Hy-Mac 1 
Machines for Oct. 20 





Broken Taps and Cutting Hardened Steel, oss 
Disintegrators for Removing...........0..SePt. £°- 
Bronze Welding Rods, Flux-coated............May 
Brooks, ©. C., Personal Of .....ccccceeeeeeeeduly 238 
Brooks & Perkins: ‘ 
Deep-drawing of Magnesium ..Mar. 145 
Brown, Arthur H., ———— ’ ccs «Nov. 230 


Brown Engineering Co., 
and 8 Setting nn . 








Drill —— 


Brown, Gordon Bs, Personal Of........sese+0JSUly 240 
Brown, Richard’ 8., ——— Orcocccccccoreee OD. 238 
Brown & Sharpe Mfg. Co. 
Equipment for Grinding Conical Surfaces on _ 
Small Pivot S Sept. 185 

















High-speed Chain sonar for Automatic 
DOR TURIND scnsaceccosccsnesesiassccone A, 
Brush Development Co.: 






»n-destructive Material wens by the 
Hypersonic Analyzer...... bed aceainabonnan Jan. 
Brushing, Deburring Operation "Speeded 400 
Per Cent by ee eaokenbbntasicnsstase Mar. 
Bryaut, A. G. 

How to Deal with Surplus Machine Tools 
dau, 

Bryant Chucking Grinder Co.: 
Iuternal Grinding Machine ............ panei Mar. 
PORGRD: TE. Te icnswncesesssinassocsasenes Apr. 


Bryant Machinery & Engineering | Co.: 
M aster Model Cleereman Jig Boring Machine 





Mar. 
Bryant, William H., Obituary of.............. Sept. 
Buckendale, L. Ray, Personal of.. ... Feb 
Bucket Carrier, Cab-operated Double. Sept, 


Buckingham, Earle: 
Checking Pitch Diameters of Precision Screw 








Threads...... esdcbencssancs sbvdehebheuennabesnnneen Sept. 
Budd Co.: 
Induction Heating Applications in the 
Machine-building Industries ........... . Aug. 
Budwitz, Peter L.: 

Gage for Checking the Height of Burrs..Apr. 
Buehler, Ltd. : 

Abrasive Cut-off IS scinntsesnscncionennd Mar. 
Butling and Grinding Machine, Hobart...... Mar. 
Buick Motor Division of General Motor Cor- 

ation: 

Forging Aluminum Aircraft Pistons on 

Mechanical Preases........0..0sssecsccosccsess Nov. 

Inspection Methods under Buick’s New Pro- 

CD a cdunctentiintestinneanibinecsivesnbiiitatebinnd Feb. 

Lubricant in Piston-forging Operation Has 

ee 8 ee ae Feb. 











Successful Employment of Blind Veterans 
Aug. 
Buil ling Material, Aluminum Bonded to Cel- 
lose Core Forms eer July 
Bullard Co.: 
Man-Au-Trol — A Completely Automatic 
Machine Tool Control...........-ccccsssecees Nov. 
“Cut-Master’’ Equipped with Pendant Con- 
[OR scicoceansisancncesneics eavsevesanoesesecsecscoees Mar. 
Induction Hardening Speeds up Lead-screw 
DN ianiitenicastitcsantecindsaniinasen July 
Bullard, E. C., Personal of... May 
Bullard, E. P., Personal Of........co.sccecesee+. May 
Bi lock, W. E.: : 
Milling Cast Iron with Carbide Cutters..Sept. 


Sumpers, Cold-forming Oldsmobile Three-piece. 
Charles O. Herb. ° 
Bunting, Charles E. 
Burgess, Robert W., rs 
Burgoyne, William i. Personal of.. 
Burkhart, M. E., Personal of............. 
Burlingame, C. Charles: 
Clearing up a Misconception in the Employ- 
ment of Discharged Veterans............. 





..June 

















Burnham, Robert W., Personal of.. 
BUITING (DO-) TOC occccccccccercsees “ADr. 
3urritt, Burnell O., Personal of................ Nov. 
Burrs, Gage for Checking the Height of. Peter 
| eee senesenensen Apr. 
Burwell, L. K., Personal of...... piensa June 
Bus Building, Aircraft Manufacturing Tech- 
nique Applied to, R. B. Stubbs.. Dec. 
Sushing for Linear Motion, Ball....... . July 
Bushing for Reciprocating Mechanisms, Ball 
Sept. 
Bushing Stock, Centrifugally Cast Aluminum- 
bronze .. Aug. 
Bushings, Carboloy Gage ........cccsscesesseseeees Feb. 

Bushings, Inc.: 

Vibro-Levelers Reduce Vibration and Sim- 
plify Leveling of Machinery.............. ec. 
Business Must Resist a Dictatorship of 
en Jan. 
BuXite Grinding Wheels... Sept. 
Buyer’s Right to Return Unsatisfactory Equip- 
TONE, TOO, H. PAP cicccccecesecscossess «Oct. 


0 


Cadillac Motor Car Division of General Motors 
Corporation : 


Improved Surface Finish of Crankshaft 
IN eis wisccscnpanckvccineicedssesanevoastenas Dec. 
Cadmium and Zine with One Dip, Corrosion 
ee ee a eS Jan. 
Cahill, Walter F., “Personal i cckslinmisaniiaded July 
Calculating Machine, Revolutionary —— 
pr. 
Cc mon _Gear-tooth Strength... 0000005000. .».. May 
Caldwell, 2 


Present- ae Motor Drives and Other Elec- 
_.. trical Equipment for Machine Tools..June 
ilipers, Quick-action Vernier 
‘am-generating Device, Rotating Dis -and-pin 
Mechanism for Controlling Cutter-head Slide 





_ of Automatic. Charles Colosman.......... Aug 

Cam Grinding on a Cylindrical Grinder. 
Frank Zagar . Feb. 

Cam Profiles, Fixture for Milling Face-....Nov. 


‘am Surfaces on a Surface Grinding Machine, 


Simple Method of Duplicating. Fritz L. 
__ MIN Susasresnsuseciscnctavassecessanssancontsn July 
Cams, Machine. ..Dec, 





Mechanite for Screw 
impbell, J. D.: 


Electronic Equipment Facilitates Wire-rope 

















MOREA ooo sca ncsusanpbassansacsaues Jan. 

Campbell, Wilbur F., Personal of ..Oct. 
Cannon, R. H., Personal Of.........0cc0cceoeee Mar. 

Cap-screws, Parker-Kalon Ground-thread | 

_ Screws and Size-marked_ .............sssseees Mar. 

Carbide, Blanking and Forming Dies Made 

from Sintered ... Sept. 

Carbide Cutters, Milling Cast Iron with..Sept. 

Carbide Die Increases Production of Motor 

E ee sesnecensoce Oct. 

| Carbide Die & Mold Co.: 








High Production with Carbide Nib Molds 
f Oct. 
Carbide, Disintegrator for Removing Broken 
_ Taps and Drilling Tungsten 
Carbide Gage-blocks, Fonda .. 
































Carbide, High-speed Bearings Made from 
7 IIIT doncidtcceccacntsessccessecsecesteanneeees Nov. 
Carbide Lathe-center Tip, Flaring Tubes with 
Jan. 
184 Carbide Milling Cutter Data Calculating Chart 
: Apr. 
171 Carbide Nib Molds, High Production with 
Oct. 
Carbide Thread Plug Gages, Tungsten-....Nov. 
155 Carbide-tipped Core-drills ........... vm Tae 
Carbide-tipped Cutters, Milling -slots with 
191 Jan. 
215 Carbide-tipped Tools Used for Boring Cast 
Armor on Army Tank Parts..............0. Feb. 
Carbide Tips, Solid Reamers with Flute-long 
198 Feb. 
252 Carbide Tips to Shanks, Improved Method of 
236 Brazing. William E. Newcomert.......... Oct. 
25. Carbide Tips to Tools, Induction Brazing of 
Apr. 
Carbide-tool Grinder, Hager .................. Feb. 
16- Carbide Tools, Honing Wheel Facilitates 
Finish-sharpening Of  ...........ssscscscseees June 
Carbide Tools Keeps Shop Floors Smooth, 
181 Unusual Application Of .........ccccceesseees Feb. 
ag Carbide Tools, When Coolants Should be Used 
196 2 TE ere en ee 
9», Carbide Used for Tool Grinder Way 
<=” Carbides Improves High-speed Steels, Even 
206 TPEMCERUEAGR GE TWGG . cccecsesnsesccnesesvenes Aug. 
Carbides in Hardness Testing, Application of 
CINE Sincd nti coussveninsccneraseesanunncseenes Jan. 
14: Carbides Used for Machining Cast Iron, Steel- 
IE IID TE ccacesasesnacenevecnpesatnonansal an. 
139 Carbides Used for Other Purposes than Cutting 
i Tools, Cemented. K. R. Beardslee....Aug. 
174 Carbo “C” and Carbo “N”’ Rust Inhibitors 
for Inside Storage Protection..............+. ec, 
156 Carboloy Blades, Face Milling Cutter with 
56 +98 , 
BEE -kadpbunstdncrasbasennaepibasnnssncanaaenroncnens 
163 Carboloy Cemented-carbide Tool Res 
a Impact on Maintenance Job................ 
Carboloy Cemented Carbide Used for Machin- 
190 ee Jan. 
‘ Carboloy Company, Inc.: 
902 High-speed Bearings Made from Cemented 
III. "ixiicae ecchdcinnns capa enidprsionsskencee Nov 
179 Carbide Used for Tool Grinder Ways....Dec. 
234 Plug- and Ring-gage Bushings.............. Feb. 
O34 | May 
_— German Tank Armor Pierced by Carboloy 
153 Core of Projectile............c.ccccccccsssese June 
— Coolants Should be Used with 
141 CAD TIE” cicsnicdscucissncavanbedonsen ug. 
239 Cemented Carbides Used for Other Purposes 
22% than Cutting Tools..............ccsccccccered Aug. 
940 Carboloy, Die Life Lengthened by the Use of 
238 Apr. 
Carboloy Pins Reduce Maintenance of Knurl- 
ing Tools 
163 Carboloy-tool Rotary Floor 
224 Carbozite Corporation: 
230 Rust Inhibitors Developed for Inside Storage 
226 SIENA . un Linnsnct oxpbnenaamaniionasienaads Jec. 
Carburizing Process Simplifies Salt Removal, 
196 SREEEL -siesasnensnancinncdceesaeannnsoennmiabauninass Apr. 
240 Carlson, A. I., Personal of......... .. Aug. 
Carlson, Harold C. R., Personal ..May 
168 Carlstein, Eric S., Personal of.................. Oct. 
209 Carlyle Johnson Machine Co., see Johnson 
Machine Co., Carlyle 
236 Carnegie-Illinois Stee] Corporatian: 
Stainless Heat-treatable Steel Now Available 
200 SO RAE OB sccccscsececocsccsssarevecesess eb. 
22. Carpenter Steel Co.: 
Flexible Stainless-steel Hose .............. Oct 
Stainless-steel Tubing Data Chart........ Apr. 
187 Vega Die Steel that Hardens in Heavy Sec- 
ee ... Apr. 
182 Carriage, Oxweld-Tnionmelt Machine ...... Jan. 
21° Carrier, Cab-operated Double-bucket Sept. 
Cartridges for Blind-hole Tapping, Tap-....Oct. 
194 Cast-iron Castings, High-strength .......... June 
Cast Iron for High-strength Clutch Plate 
Aug. 
Cast Iron, Machine-tool ........ccccccccccsceces Dec. 
Cast Iron, Steel-cutting Grades of Carbides 
Used for Machining . «. Jan. 
Casting Alloy for Electrical g “conduec- _ 
SENET CIEE ccicccccoscceconssintenseanesonsosinnn July 
Casting Machine, ‘‘Centri-Meco’” Centrifugal 
164 Sept. 
Casting on a Mass Producticn Basis, Precision. 
190 C 5 IE Wick teanksdesinbiussiaaiigabsweadalan 
240 Castings for Anti-friction Bearings, Boring 
PEND? SEUNEE sc calecubichincvaccchambabnnseevaceaan pr. 
190 Castings for Use at Extremely Low Temper- 
242 atures, High Impact Values of Steel....June 
Castings, High-strength  ...........cccccscsccess June 
Castings, New Method of Salvaging........ Sept. 
Castings, New Type of Thermit for — 






230 


236 
204 


Steel 





Castings, Plastic Substitute for Tung Oi "te 
Sealing Magnesium ..............ssccccsssseses Nov. 
Castle Films, Ine.: 
United States Government Educational Films 
May 
“Castweld”” Set Industrial Diamonds...... Sept. 
Cemented Carbide, see Carbide 
Center, J & S Self-oiling Lathe................ May 
Center-lapping Tool, Reich ................006. 


Center-wing Bottlenecks, 


NV 
Machine Grouping 
IE Sidibkesartinnsdnihbicwnevateinaiuioksds Oct. 














Centers, ‘“‘Star’’ Live " 
Centers with Interchangeable Points, Empire 
2 ere Apr. 

Centering and Measuring Operations, Opti- 
Locator and Datum Block for.............. Dec. 
Centering Device Used in Positioning Work 
8 RO nee June 

Centering Machine, Pratt & Whitney Auto- 
IID wikaibvsiinadocacavenicnsnsccnpicanbeantonnations Nov. 
Centering Machine, Shaft Facing and......Apr. 
“‘Centering-Throat’’ Chasers, Landis ........ July 
Centerless Grinder, Automatic Magazine-feed 
eee een Oct 
Centerless Grinding Machine, Lidkoping..Feb. 
Centerless Lapping Machine .................. June 

Centerless Thread .Grinding Machine, Landis 
June 


5 








210 


148 
160 
220 
218 
198 
149 
150 
184 
167 
186 
197 
201 
240 


239 
234 


Centrifugal Machine 
““Centri-Meco”’ 


& Engineering Co.: 
Centrifugal Casting Machine 




















Sept. 21 
““Centri-Meco”’ Centrifugal Casting Machine 

Sept. 214 
“Centri-Power’’ Coolant Filter, Honan-Crane 

Feb. 216 
Ceramic Material Has Unusual Dimensional 

Stability, New .. : pres -- Dec. 197 
Chafee, John S., Persc ial of.. Feb. 238 
Chain Drives for Automatic Screw Machinés, 

III ciisntnsmracsnathdeneniaiunbbibiiasnemes Aug. 172 
Chain Drives, Horsepower Ratings for Silent 

Mar. 168 
Chamberland, H. J.: 
Friction Cutting of Metals by Band Saws 
Oct. 188 
“Champ’”’ High-frequency Heating Unit....May 196 
Chance Vought Aircraft Division of United 
Aircraft Corporation: 
New Featherweight Structural Material 
Developed in Aircraft Field............ Apr. 200 
Chart, Carbide Milling Cutter Data Calculating 
Apr. 173 
Chart Improves Truck Maintenance, Safe 

Loading June 168 
Chart, Stainless-steel Tubing Data............/ Apr. 199 
Chartrand, F.: 

Molding Presses for the Plastics Industries 

Sept. 172 
Chasers, Landis ‘‘Centering-Throat’’........ July 212 
Checker for Form-relieved Tools, Universal 

PINNED ‘23. cancinipnngrenianialebesanetiadniien Feb, 200 
Checking Bore Diameters in Long Cylinders, 

Instrument for. Daniel E. McDonald..Dec. 192 
Checking Crankshafts, ‘‘Roto-Checker’’ Devel- 

GENE. BO cncnctenccacsnsieistaesarasonesdessexanekaes Oct. 222 
Checking Employes’ Vision Apr. 199 
Checking Machine, Sheftield Automatic Piston- 

I Sicvcnsncdeainassenininaenipninietaneicarsiatons Nov. 206 
Checking Pitch Diameters of Precision Screw 

Threads. Earle Buckingham ............ Sept. 162 
Chemical Elements in Materials, Instrument 

that Records Presence Of.......cccccccccccred ug. 187 
Chemical Treatment of Highly Finished Metal 

ON rae eee July 166 
Cineem, V. Big FRermmmed Go ccccoscsccscscccece Jan. 212 
Cherry Rivet Co.: 

Rivets and Pneumatic-hydraulic Rivet Gun 

Jan. 209-A 

“Umbrella Plug’’ for Covering Heads of 

BeaRawr TROWGIS : scccocencscsncccsccsssscescccese Feb. 226 
Chesterman Large-sized Height Gage........ Apr. 217 
Chicago Drillet Corporation: 
“Quadrill’’ Equipped with Indexing Device 
ec. 228 

TRI TRE TIN asnstcancensanennssncssscincnacs Mar. 210 
Chicago-Latrobe Twist Drill Works: 

Stub Screw Machine Drills.................. May 196 
Chicago Metal Hose Corporation: 

Flexivie Conduit for Machine Tool Instal- 

SEEING. cnisensenvnassvuneanensnsnposecsncnssecese Aug. 222 
Chicago Tool & Engineering Co.: 

Under-water Oxygen Cutting Equipment..Oct. 228 
China, Machine Tool Manufacturers to Aid in 

Industrialization Of .......cceccccsesseeeeeees Nov. 178 
Chip-breaker Attachment for Drilling Machine 

May~201 
Chip Separator for Screw Machine Products, 

COED vsdnvnnsncncensssescnainbuannrineiencuniie July 205 
Chips from Milling Machines, Cleaner Products 

Obtained by Exhausting Fine.............. Aug. 172 
Chovanec, William J., Personal of 22 


Christian, Frank 


Personal of..... 
Christiansen, C. : 


Zr. 
Vv 


Grinding Lathe Tools to Eliminate Chatter 
May 
Chrome-vanadium Steel with High Strength 
and Toughness, New ‘“‘Elastuf’’............ Jan. 
Chronograph Provides Fast Method of Timing 
in Ballistic Tests. Counter..............00+++- July 
Chuck, Erickson Collet Type Speed........ Jan, 2¢ 
Chuck for Blake Tap Grinder, Thin-body..Apr. 
Chuck for Threading Hypoid Gears on Land- 
maco Machine, Special .............0.ss00«« Nov. 
Chuck, Heavy-duty ‘‘Body Flo’’ Magnetic..July 
Chuck, Redmer Air-operated Collet.......... Mar. 
Chuck, Turner Keyless Drill............00..0++. Nov. 
Chuck with All-steel Top Plate, Hanchett 
BROITED cc cnececcnsczcgpncenaupscopecnecssssnasens 


Chucks and Tapping Attachments, 
Automatic Drill ... 
Chucks, Jacobs Rubbe 

Chucks, Woodworth Air-operated ee |: 
ec 





Chucking Machine, see also Automatic 
“‘Chuck-Matic.’’ Acme-Gridley Single-spindle 
May 
Bickford Tool Co. 
Service’ Upright 


Cincinnati 
“Super Drilling Machine 
Apr. 

Cincinnati Grinders Incorporated: 


Hydraulic Universal Grinding Machines 


Equipped with New Headstock.......... Feb 
Precision Center-type Plain Grinding 
TD cnnccassnusntmedinenicnmnateentrnnense Apr 


Cincinnati Milling Machine Co.: 


Milling Cast Iron with Carbide Cutters 
Sept. 
Initial Contact of Milling Cutter and Work- 
DUD © snansscucaencissinaseacncosnadeness sococs Se 
tadius Grinding “Attachment Apr. 
Monoset Cutter and Tool Grinding “Machine 
May 


Plain and Duplex Hydromatic Milling 


Machines ...... isaseeanianns June 
Improved Milling Machines .............. Aug. 
Circular Saw, Parlec Combination Sander, 
Grinder, and ........ sails nialeasiti ties Apr. 
Circulators, Ruthman ‘Axiaf lo” ... ‘ Sept. 
Clad Steels by Rolling, Production of. 
nn I a July 
Clamer, Dr. Guilliam H., Personal of........ May 
Clamp, Fixture with Overhanging Quick-acting. 
I TOs . IER cus vesenenenncdevesanbausrben Sept. 
Clamp, Woodworth ‘‘Cone-Lok’’ Unit and 
TD ccctuinsasmnmissienaiaiedhigibous Feb. 
“Clamped-On-Tip”’ Tools, Kennametal .... Aug. 
Clare, Lewis, Personal of Dec. 
Clarifier, Honan-Crane Oil Nov. 











— 





Clark Co., Robert H.: 

Adjustable Counterbores ............... eee DOR 
Clark Equipment Co.: 

Motion Picture for Engineering Classes 
June 151 
Clark, James A., Personal of..............0066 June 247 
Clark, Lieutenant Franklin P., Personal of 


Nov. 228 
Clark, R. H.: 
Standardization of Electrical Equipment for 
a a ee SEER eae 
Clarie, N. J., Personal of............... 
Clayton Formula? Just What is the Fe 
Cleauer Developed for Cement and Tile Floors, 


222 





IND SPEED cncasnciactonsasucdatensacnres June 198 
Cleaner for Use in Power Spray Washers, 
a Mar. 184 


Cleauer Suitable for 
MUNIN -snic dick iaccatntnppiehieanibidibimcaaighenssguaenis Apr. 200 

Cleaners and Coolant Filters, Honan- Crane 
MID cnncecscccnccccvenccccensennenssescnscncconscs 


"e 
Cleaning Compound for Flexible ne 





OS eee 198 
Cleaning Equipment, Portable Blast........ aay 206 
Cleaning Machine, Automatic Drilling, Etch- 

Rear Mar. 211 
Cleauing Machinery me Reconversion, Use of 

Bolventsa im. Mable Pay...ccccccocccccsccsceses ec. 165 
Cleaning Precision Bearings and Instrument 

Darts, Safety Solvents tor ................ Mar. 185 


Cleaning Process that Facilitates Bonding of 
Meehanite to Babbitt ..........ccccsccsccsees 
Cleaning Systems, Gray-Mills .. 
Cleaning Unit, Oakite-Vapor ..... 
Cleaning Unit, Vortable Steam . 
Clea enger. W  D.. Personal of 
Cleereman Machine Tool Co. 








Master Model Jig Boring Machine hexane Mar. 198 
Clements, Albert, Personal of..............c0 Aug. 240 
Cle eland Automatic Machine Co.: 

Hydraulic Die-casting Machine .......... Mar. 195 
Cle eland Crane & Engineering Co.: 

Power-driven Metal-cutting Shears........ Feb. 197 
Cleveland Indexing Head ...............ccceees July 218 


Cle eland Tapping Machine Co.: 

















Comparator Gage, Moore Pneumatic ...... Oct. 
Comparator, Optical Contour ................ Apr. 
Comparator, P & W Electrolimit Ball ane 


ar 

Comparator, Pratt & Whitney Electrolimit 
NINN. Stkinchntinansansensaseinacinnionssnasanaeae e 

Comparator with Ball-sorting Attachment, 
Pratt & Whitney Electrolimit 


Sen cebeneeuned eb. 
Comparators, Improved Air-O-Limit.......... Mar. 
Comparators, New Scribing Plate for Optical 

ug 


Compar-Instrument Co. : 
The Comparoscope—An Optical Instrument 


for Evaluating Surface Finishes........ Sept. 
Comparoscope—-An Optical Instrument for 
Evaluating Surface Finishes ............ Sept. 
Compound Angles, Method of Checking. 


James Ahearn 
Compound for Removing Flux and Weiding 

eS eee 
Compound for Stamping Operations, Impro ed 

IIL skcdaccddndntanssccsseececdasateneceiiecsons 
Compound, General Electric Arc-welding 


191 
191 
182 
175 
190 


Jan. 208-B 


Compound Makes Foundry Molds Fire- 


MINNIE donned cnavaxncersdaessesadecinpasianinens ept. 
Compound, Michigan Abrasive Lapping....Oct. 
Compounds for Machining Aluminum Alloys, 


PINE Scaunedacencicisneshonkecnbacshmasnoonsentes June 
Compounds for Press Work, Selecting Drawing. 


207 
214 


168 


GUNN TIED, carcraccscccsecnsccocensevencnes Apr. 157 
Comtor Co.: 
Surface Smoothness Comparator ........ Dec. 220 


Conduit for Machine Tool Installations, 
Flexible 


Aug. 222 


“Cone-Lok” Unit and Fixture Clamp, Wood- 

MINIT: dckiciaghsiegasdedacasasaseencovbecesaadsosien Feb. 216 
Conical Surfaces on Small Pivot Screws, 

Equipment for Grinding .................+ Sept. 185 
Conical Tool Co.: 

Tapered Cutting Tool of End-mill Type 

ay 220 

Conn, Paul, Personal of Mar. 228 


Conrad, Harry E., 












«Jan. 211-C 


Lu ic : Conrov, III, John F., Personal of June 242 
Horizontal Drilling and Tapping Machine Consolidated Machine Tool Corporation: 
Sete an. 198 Newton Ra‘ius-link Grinding Machine..Jan. 194 
Cleveland Tramrail Division of Cleveland A Heavy Job for Carbide-tipped Tools..Feb. 16% 
yn ap & Engineering Co.: : Consolidated Vultee Aircraft Corporation: 
Cab-operated ee Carrier .... Sept. 230 — Aluminum Brazing ......ccccccesccesseees Sept. 143 
Cleveland Twist Drill Co.: New Lubricant — Drill Life by 
Speeds, Feeds, and Lubricants for Reaming 487 Reducing Breakage ............:::00+ Nov. 175 
ug. is ontact of n r an york q 
Cline, Frank C., Personal Of........ceseeeseeees Oct. 236 . Initial. Lome Cutter “and scerenceeosig Oct. 149 
Clinton Machine Co.: : . Contacts, ‘“‘Gibsilov’’ Electricai Feb. 197 
Thomas “Metal Master’ for Welding and Contactor, ATC Electronic ............0:00000 fay 200 
Similar Work ..........cccccccorccccsesesesse Aug. 207 Contactor, Westinghouse Magnetic.. Jan. 208-B 
Cloth Resists Temperature Change, Flexible Contour Comparator, Ontical .............066 Apr. 21 
ne Se Ea eRe «+» July 197 Contour Forming, Typical Examples of. 
Clowes, Lloyd R., Personal of...............- Sept. 249 “—") Sweeter 181 
Clutch’ Disk Teeth, Automatic Set-up for Contours and Profiles, Pantograph idschenions 
»roaching suacshase ppttneeteseessenes sseeeeeceees ar. 167 Used in Machining .............ccccccceceeeees Nov. 171 
Clutch, ‘‘Formsprag” Over-running.......... Sept. 238 Contracts He has Signed? When is a Purchas- 
Clutch Plate, Material for High-strength..Aug. 194 ing Azent Personally Liable for. Leo T. 
Clutch with Automatic Overload Release, MRM skis cc ceirsassgcensseteasesiasessantonensens Dec. 195 
ERR seeeeee an. 198 (Control and Valve for Air-operated a. 
Clutches, Salsbury Automatic Jan. 209-A PO TIE ia cacennccucessecssescvsetsnanccnese Dec. 226 
Coated Stoody 1 and Coated Stoody 6 Hard- Control Boards, Plastic ‘‘<ilass’’ Panels for 
an eee ees ec. 197 et. 232 
Coating Equipment with Improved Features, Control, Bullard Man-Au-Trol—A Completely 
New Blectrode ..........cccccocccsseee neseceeeses Sept. 189 Avtomatic Mac.ine Tool ........ccccceeceees Nov. 190 
Coating for Plating-rack Protection, Thermo- Control Makes Bench Welder a Precise Produc- 
Plastic Air-Arving ...........ccccsccerseseseeee Aug. 198 tion Tool, Electronic. L. J. Gottschalk. Jr. 
Coating for Protecting Metal Products, Sept. 168 
ie, sesnesscscesoesoceocosseees Aug. 199 Control, Revroducing from Patterns or 5 _ 
Coating —“¥- Provide Moisture-vapor Pro- see Dlets hy Blectronic,.........ccccsscccssssseescenead 175 
tection WD TI ncncnnccsansencedeeceonsanes Aug. Control Speeds Welding, Automati onir 
Coating on Highly Finished Metal Surfaces, , = a oe ning 178 
i OEE ATA July 166 Control, Sverry Miniature Hvydraulic.......... May 216 
Code, Safety Color ................ . — 250 Control Unit for Crane Bridges, fisdravtic 
Covsdill, S. A., Personal of y 232 I scesnakncsanancncencgacndasedstariinckecabuasonses 218 
_ for Localized Hardening, Induction Hee Control Whit, “Tltra-Speed” Welder........ es 197 
OO ia anak irae east tana Enlai bagietd Avr. 213 Control Widens Scope of Oxy-acetylone Ontting 
Coil with Interchangeable Inserts, Master In- Machines. Electronic ...........cccccoccssseees 189 
OPENED TUUNNOT chcsaccnsccessinnsvinescoosenses Nov. 215 Converter Chanres a Lathe into an AIll- A | 
Cold-hending of Pipe and Metal Shapes. E. J. Machine Shon, A TLathe...........ccccccseeeees ar. 176 
DeWitt and Harry S. Nachman............ Apr. 141 Convrevor. Batterv of Thirty -two Automatics 
Cold-forming O'dsmobile Three-piece aa with Chin and Product...........ccccccecceceeee 71 
Charles O. Herb 141 ae ag Lubricant Developed for High- speed 
Coli-treatment, “Flash Freeze’? Unit fom = CUM... nccncncscccccnce-.-scocceccnsces-ccosececsoes 199 
te ae, EEE eee 217 Cunvepess “Pactaced’’ Line of Roller.. a. 222 
Col4-treatment to gag Some Applications a Conway, Rert, Pereomal ae ..Mar. 220 
teeter Sevt. 165 “Coolant Klean” Filter............... ——— 2168 
= ad Indexing Table Type Machine Tools, Comant Svatem. Portahle Central............ 175 
cikedsiabicatainiind disapensacaceisobucehuaehins 212 Coolants Should be Used with Carbide Tes, 
Cotter: heotins Fixture, Hardinge .. an . 216 OI pits 2a sda oor atone a acca udestadanaaied Aug. 149 
any RRR eRe 215 Coolev Electrie Mfe. Corporation: 
Col'et-onerating Mechanism for Screw Machines, Small-cize Heat-treatine Furnaces.......... May 206 
Snindle-control and. A. W. Jansson....Jnly 189 Coorer-Ressemer Corporation: 
Collins. James F.. Personal of..............0- Feb. 238 Cartide Milling Cutter Data Cateniating 
Colonial Breach Co.: es, RE a ee 173 
Surface Broaching Simplifies mummy hy Pande and Cuttine-of Tool-holders...... Mav 210 
ROD Pe FINE on cnsnncenes.ceacconse - 176 Correration is Ersential to Engineering 
Pre«ses Develoned for Assembling Steel” POPE, TRUMEUIRD oceccsisnisespreccssscncse far. 174 
Sleeves in Cylinder Blocks................ Nec. 213 Corner Alloy Provides Unusual Strength on 
F"at-top Broaching Machines ............ Feb. 203 NIE asiciadin as van caphiacskaicesbiunectioasccesics 201 
Press Equipned for Sizing and Finishing Copner Casting Alloy for Electrical Use, Hien. 
Rores of Shock Absorbers .............- Feb. 213 GUI IPIED dcccnacscassnccsescincrsaosscacsemecenens Inly 197 
—_ _ -up for Broaching Clutch Copper Furnace Brazing. Glen A. Robinson 
ME sina sate nndlashdibvindbneuenkens 167 Nee, 189 
< ustable Pull-head for Off-center neath Copner Rod Saves Machining Time, New Free- 
sAedsenis sebsnnenmsrsaceianrecsabansessasasennas Mar. 218 Ws sinker ccnisticckapineserkcncinsaativcstascounc te, “Me 
Breaching Blind Holes with Multiple Shari _ Corto Chemical Corporation: 
en, REE enn d § h sti ‘ 
Color Code, Safety... oe “Eo ee ee 
“Color Parkerizing’’ Increases Corrosion Re-is- Correction—Fonda Gare-blocks...............Jan. 209-0 
tance OE BEE: GE TI i cacnccsncentccassnnes July 197 Correction—"Grip-Slide” Threading and Tav- 
Combination Machine, see also Tool-room ine Tool 
Machine __ int TOOL... ....-2-e5 or titiittesncesseaeseeasseeees July 224 
Gomirander Ite. Co.- Correction—Logan ‘“‘Air-Draulic ee 902 
“Mi a en . . ; . 
gua ae Oct. 208 Corrivan, Charles A., Obituary Of.......s000-. Inly 250 
Tavannes Single-spindle Automatic Screw Corrosion, Miccroloid Provides Protective Coat- 
POPE ET gd ea gaat igh SaaS pr. 220 ing Against <ubneeneeneeumianaauaaniia sessoeeseoesenes ov. 175 
Commmnication Measurements Laboratory: Corrosion Protection for Cadmium and Zinc 
Portahle Strohorcope ......cccc.cssseseeeeeee Inly 207 Me NE I oa cannca as Secavecnsnmapnchakesbesscanl J 190 
Comparator, Comtor Surface Smoothness..Dec. 220 Corrosion Protection for Metal Products, “Tip- 
NINN: SUED. ss vncscscanciscacanmnnisensaniant June 213 wrap” Compound Provides................0+ Jan. 191 
Comparator for Helical Gears, Michigan Sine- Corrosion Resistance of Iron and Steel, Color 
Re -pacecctuasuscpiscausaxasuascnaketseusatass July 202 Parkerizing Increases ...........s0ssssesseeeerees July 197 








Corrosion-resisting Coating for Aluminum and 








Aluminum Atioys Ripa wes nineacadaemaahannenein Dec. 187 
Cosa Rea mee og 
"] Profile Prajectot....cccecccccccccccccceces ec. 212 
“Sip” Profile Projector and Universal Mews. 
NE TIN, accrcctcensstneaneionentanneee » 201 
New Sip High-precision Jig Borer....... 202 
brotile Grindimg Macniue...........066+ ee 204 
Coslow, Carl W., Personal Of.............+se+0+ Aug. 236 
Cost of Manufacture, The Designer Must 
IIIT scontuksinntionnneenicnntnenbinseneesnceemnenenns May 180 
Cost ot #roduction, Needless Accuracy May 
BOE GROREAT Wir rcoscceccccsescorccecsescecesssecs Aug. 188 
Costs to a Minimum, Go.erning Factors in 
IN HI ccncccsccccecesoccencenoscencss ane. 185 
Costelio, Harry, Personal of.............s.seceeee July 245 
Counter Chronograph Pro.ides Fast Method i 
‘Liming in Ballistic ests...... «July 227 
Counterbores, Clark Adjustable ................ Dec. 222 
Countervoring, Drilling, Spot-facing, and 
Tapping, ‘‘Hy-Mac’’ Special Machine Pa 
uly 204 


Counterboring Obstructed Hcles. E. E. For- 


“‘Counting-Guard’”’ for Power Presses, Searjeant 


Jan, 205-B 
Coupling, Lovejoy Double-Flex.................. July 222 
Coupliugs, Ballflex Flexible ....... Apr. 22 
Course m Industrial Vision................ ---Oct. 183 





Course in Mechanics, Correspondence. 


Course in Quality Control By Statistical 
PI vcisccansnacnncenscinasssncdsccnsessccceseceeed Oct. 161 
Courses, Veterans’ Refresher...............-00000+ Oct. 


Covel Mfg. Co.: ; 
Excel Universal Cutter and Tool Grinding 





POND cnnasnuiicenchahsnaccssmeciscscedcancisest Aug. 205 
Cowan, Harry W., Obituary of.. ...-Dec. 250 
Craiz, Har ey A., Personal of..............0000+. Mar. 228 
Crane Bridges, Hydraulic Brake Control Unit 

Din niscncesccdsnecsenssesnnenecsigessencesnscsecsnssesens Dec. 218 
Crane, EB. V., Personal Of.......ccccscccrsccccsseecs Dec. 244 


Crankpin Grinding Machine for Heavy Diesel- 
eugine Crankshafts, Landis Hydraulic....Jan. 197 


Crankpin Turning Lathe, Wickes Automatic 
ND ninkesstncisiscnsiccscavcntccccensnsssenntonans June 213 
Crankshaft Bearings Improved at Cadillac, Sur- 
face Fimioh Off..........cccccccccccccccccsccccscoece Dec. 164 
Crankshaft Lathes, LeBlond Automatic....Apr. 202 
Crankshaft Threading Rate, Special Taps 
CHORE TROTEROB. 2c cccccscccececcnsccccccccnesssaceet July 226 


Wickes Automatic 
Mar. 196 

for..Oct. 222 

Ford's New Method of Balancing. 


Crankshaft Turning Lathe, 


Crankshafts, Anderson ‘‘Roto-Checker’’ 
Cranks! afts. 


RE TN, IID dncrcssnccvsndcstscessnsononscpaca Mar. 156 
Crawford, David, Personal of......... Apr. 251 
Creamer, Robert E., Personal of Feb. 238 





Crimping Tool, Convenient and Ingenious..July 168 
oe ee ee rere Aug. 242 
Crosley Motors, Inc. : 
Automobile Engine for Small Cars Charac- 
terized by Light Weight.................. Mar. 173 
Cross Co.: 
Special Boring, Facing, and Thread Milling 
is cinch ccanntean. dhisecanmnsbnghoieensaneced N 
Shaft Facing and Centering Mach ; 
Rotarv Vhread-milling Machine ... 





ee ee errr 
Crozier Machine Tool Co. : 
Vacuum-erip Speed Lathe...........ceccecceeee 
Crush-dressing of Grinding Wheels, New Ap- 
plications of. Carl Linxweiler.............. Jan. 1438 
Crush Form Contour Grinding Machine, 


IE siniccncascagnesstonsencnscepanestcncssnscst Sent. 
Crush-forming of Grinding Wheels, Using 
Diamonds for the. Harry L. Strauss, Jr. 


Cummings, Charles E., Obituary of... 
Cunico Permanent-magnet Material..... 
Cunife Permanent-mavnet Material 
Cuno Engineering Corroration: 
Filter for Grinder Coolant.............s00+ Dec. 2 
Cun, Combination Die for Blanking and Draw- 
ing a Beated. FE. 
Cupro-Are Electrode 
Curtis, Resell G., Persnral of............0000 Nov. 
Curtics-Wrieht Cornoration : 
Milling Cutter Saves Ten Thousand Man- 
hours a Year. Ort. | 
Giant am Propeller with Hollow rec 
‘a 









“Cushioned”? Blades, Milling Cutter with. _. 2 
Custer, Clarence Whig VRE Civicsesse-c0ee ne 2 
“Cnt ‘Master’ Vertical Turret Lathe with 

Pendant Control, Brller,..........0.-...cccee- Mar. 
—s, _, Attachment for Pines Benders, — 
enti asd aveghanhbaronsande ar. 


Gutter ‘ana Wark-niere, Tritial Contert = 
Milling, Dr, M. Kronenherm,,............00+: 
— Data Calculating Chart, Carbide wn 


Crtter Decjered to Lessen Cutting Stressen. 
PPPoA SG WC cccccccecceses-sccsneseensscses ent. 
Crt+es Saves Ten Thousand Man-hours a Yer 
Critter -i+h Adiustable Blades, Helical. 

OF NO ns nates cn SbES has) rabtoneee 
Cutter with “Cnchfaned” Rlades, Milline Poh, 
Crtter with Tnterehanveable Carbide Bla‘es, 
Wendt-Sonis Milling .........cccccseeeseeeesees Ane, 224 
Cutter with Solid Carboloy Blades, Face oe 
y 


—— 
Parsee Taty 198 


Cutter, Wyco Heavy-duty Hole and ag — 
n y aun 
Crttere, Beaver Solid Carbide Blade — 
III scscah wsscsakphcindssasansougarncationseanbersines 232 
Critters "he Cortimnous Production, ‘narad . 
GR OE icc escccsccinccscccoccocsscess Feb. 179 
Cutters for Fare-milling Steels, ‘‘Vihra- 
i. Re Anr, 225 
Cutters, Kennametal Universal Face-mi"ling 21! 
ar. 218 
Cutters, Milling Cast Iron with Carbide....Sept. 153 
Cutters with Cushioned Blades, Performance 
' 2 TEE Mar. 186 
Cutting Compound, Mil, see Compound, Oil im 
Cutting Electrode, Ellwood Improved........ Sent. 


222 
Cutting Equipment, Under-water Oxygen....Oct. 228 





“Curvet 
ing 
Cutting 
Cutting 
Cutting 
Cutting 

tem 
Cutting 
Cuttin 
Sco] 
Cuttin: 
Mer 
Cuttin; 
ing 
Cuttin 
Tore 
Cuttin 
Nev 
Cylind 
Eng 


Cylind 


Cyline 
Cyline 
Cyline 
Cyline 
Cylin« 


Czarn 


D. & 
Hi 


Dade 
he 


Dahl 
Fi 


Dain 
Dake 
P 
E 
Dan 
P 
Dan 


Dati 


Dav 


Dav 
Dav 
Dav 
Da 
Dav 
Dav 
T 
Da 
I 
I 


Da} 
] 


DC 


De 











“Curved Clearance’’ Reamer and Cutter aa 4 
fing Machime ....c.cc..ccccccosccccccccoccccsccsscoes Dec. 
Cutting, Flame-, see Flame-cutting 








Cutting Fluius, Meeting of Committee on..Dec. 194 
Cutting Fluids, The Problem of............00+ Dec. 194 
Cutting Hardened Steel, Disintegrators for 

Removing Broken Taps and............c000++ - t. 232 
Cutting Machine, Oxweld Shape-.............. ay 196 
Cutting Machines, Electronic Control ‘Widens 

Scope of Oxy-acetylene an. 189 
Cutting-off and Sawing Machines, Motch & 

DCN siiistcttsscacenestsinvtcsbcsnecsenscenes May 197 
Cutting-off Tool-holders, Cooper-Bessemer Turn- 

HS GUE seacnencerscvennerscecemecsotsncagageuseoninnl May 210 
Cutting Operation, Eliminating Distortion in 

PGi cceassiacsseascisstgnionenecktapeeeenmnammessecen Aug. 185 
— Tool Manufacturers Association: 

New Officers Blected ......cccccccccccccccccecces 163 
Cylinder Sleeve Production Embodies Unique 
Engineering Ideas, Ford. Charles O. Herb 
July 139 
Cylinders, Anker-Holth Non-rotating Hydraulic 
June 226 
Cylinders, Logan ‘‘Air-Draulic’’..May 212, June 191 
Cylinders, Logan ‘‘Rotocast’’ Hydraulic....Dec. 224 
Cylinders, Modernair Cushion Type............ ug. 222 
Cylinders, BtanGarGivell .....cccoccocecesescocsseses May 224 
Cylinders, Vertical Machine for Boring Large 
Aug. 208 
Czarnecki, Sigmund A., Personal of.......... Apr. 244 
D 
D. & S. Model 
High-speed La Grinder Attachment 
July 208 
Dade Brothers, Inc.: 
Repair Parts Effectively Protected by 
RNG TED. scnsccssescuncsecsessecsssansstene Nov. 174 
Dahlstrom Mfg. Co.: 
Fixture Designed to Reduce Tap Breakage 
June 204 
Daines, Lee A., Obituary of ..........ccccceee May 242 
Dake Engine Co.: 

a eS ee May 218 

Electric-hydraulic Press  ........cs.cesessess July 220 
Daniels Tool Co., Inc., N. J. 

OI CD inccnessnnsssccsssscnicsens July 216 
Dannehower, Gilbert L., Personal of........ Feb. 238 
Datum Block, Opti-Locator and ............ ec, 22 
Davey Compressor Co.: 

Portable Machine Shop eoungnesenoannannees Apr. 185 
Davies, Colonel Clarence E., Personal of. Feb. 238 
Davies, Lew C., Personal Seater Jul 
Davies, R. H., Personal OF ....000- 

Davies, Robert H., Personal of... 
Davis, John M., Obituary Of .......ccccccece 


Davis & Murphy: 
Universal Air-operated Spot-welder .... 


Mar. 
Davis & Thompson Co.: 





Roto-Matic Milling BID cncunstesennne Jan. 198 
Four-station Indexing Machine for ‘Milling, 
Drilling, and Tapping Motor Frames..Apr. 205 

~~ Rogers Mfg. Co., see Rogers Mfg. Co., 

Jayton 
DCMT Sales Corporation: 

Die-casting Machine for Small-lot Produc- 

GEES: nscciinsnenstednosasscasqnsnnonennensnensnesses Apr. 211 

Dearborn, Inc.; Howard: 

Tool Adjustment BIOCK ........c.sseeece00s July 218 
Deburring Operation Speeded 400 Per Cent 

a... eae ar. 171 
“Decimatic” Indicators for Checking Close 

NUL sisacsinicteiassanbereppescianbsviedinins y 212 
Deflection Pick-up Unit, Precision Pressure 

IE | cestsnnsceicnnssatassaneembaiteaieceeicieeieane Mar. 211 
de Luca, Edward, Personal of ..........0+++ Oct. 240 
Demagnetizer for Small-diameter Tools, 

GEUINNES - -cnssnicissnsnsiaenceeanieniunenenseseneistne Jan. 195 
Denison Engineering Co.: 

Packazed Hydraulic Power Assemblies. Zee. 202 
Shuttle Feed for ‘‘Multipress’’............ y 20 
Dennis, Harry A., Personal of .......... Jan. *312-B 

DePoy, Stewart M.: 
Some Applications of Sub-zero Treatment to 
MNOS. csxaccecveunesdeussiapnatiaeunsbanieusseiben Sept. 165 
Deppeler, J. H., Personal of ............000 Sept. 244 
Descaling Metals, Sodium-hydride Process x ae? 
ep. 
““Desegatizing’’ Process Improves High-speed 
MINN - Aukicsnaaceduiduauesdbiseceuabmebelamnnins Aug. 198 
Design, Ingenious Applications of Steel Balla 
TP SIE scbintes cask cdakcdenssnbanbanisasienel 168 
Designs, Vibration Test Table Used to Sheie 
ht A See Nov. 167 
ae Must Consider Cost of a 180 
De siguat Should Know About Welded Machin- 
ery Parts, What the. George L. Snyder: 
D ssheievmiesabibedielaabtesssinciascetetenbiasenne Jan. 157 
DD socapsutnuscauhegbissibakabenbasbeibubassisnbese Feb. 167 
Designers for Industry, Inc.: 
Booklet on Employment Opportunities in 
vee te nnn Oct. 167 
Despatch Oven Co.: 
Furnace for Preheating Magnesium Sheets 
Jan. 208-B 
Detroit Tap & Tool Co.: 
Improved Tap-conditioner ..............+-+. Sept. 228 
Universal Rake-angle Checker for Form- 
NT ID cc ciinsssncccerngnbsienschssecine Feb. 200 
Threaded Spring Hangers Tapped in = 
ee, REE eee 165 
Special Taps Greatly Increase Grankshaft 
MINE CIEE sicnksindseesidtuveidishboaesns July 226 
Deuker, H. W., Personal of ............000 ar. 236 
Developing Machine, Pease Printing and 
pr. 215 
DeVlieg Machine Co. 
- gee a Matched Angle-blocks .... May 216 
e 
Cold-bending of Pipe and Metal Shapes 
Apr. 141 
Tools for Use in Bending Machines...... May 188 
The Hydraulic Circuit in Bending Machines 
—_ 149 
Designing Work for Bending ............ July 154 
ey Benders Equipped with Roller os 232 
Dial Indicator, see Indicator 
Diamond Dressing Tool, Sunnen .......... Aug. 218 





Diamond Hand Hones, Bay State............ Oct. 
aa —"~ Qquendanecmnenene Hand basemen Half- 
ee ae 
Diamond Machine Tool Oo. : 
Power Punch Presses 
M-30 7: eee 
Diamond ‘‘R’’ Files and Hones 
Diamond Tools, Equipment Designed to Facili- 
_ the, Use. ce Dr, G. Schlesinger and 
“3 3 7 Ree 
Diamonds, “iCastweld” Set Industrial...... Sept. 
Diamonds for the Crush-forming of Grinding 
Wheels, Using. Harry L. Strauss, Jr...Jan. 
Diamonds in New Improved Vitrified Bond 








Jan. 209-C 


Diamonds, Powdered Metal for Setting....Jan. 
—— Cloth Resists Temperature Change, 
Dictatorship of Bureaucracy, 
Resist a 
Die-casting Machine, Cleveland ............ 
Die-casting Machine Designed for Automatic 
CII. occcconsccsccnscscsecsconcscesosscopeoeees Nov. 
Die-casting Machine for Small-lot Production 








y 
Business Must 
Jan. 


201 
197 
182 


Mar. 195 


208 


pr. 211 


Die-casting Machine, Harvill Automatic 
Hydraulic 
Die-casting 


See eeeneeeeeeeesersesereseeseeeeeseeeeeeee 


Machine, Huge High-pressure 


Die-casting 
Die-casting 
Die-casting 


Machine, Hydropress 
Machines, Harvill 
Machines, 


eeeeecceeeeeeees 


Harvill Heavy-duty 


ec, 199 
t. 216 


203 


ct. 200 


Jan. 205-B 


Die-casting Machines, 


Machines, 


H-P-M High-pressure 
une 


Die-casting Lester-Phoenix Improved 


203 


Mar. 193 


Die-casting, Prehardened Die Steel for Use in 
Zinc-alloy June 
Die-castings for Bomb Nose Pistols, Zinc..Oct. 
Die Cushions, Dayton Rogers Heavy-duty 
DUIS sccetssccsstniesizecceicennsrscizocness Oct. 
Die Designed to Save Stock by Drawing Metal 
from -_ Inner Blanked Hole. ha 4 
Die ‘Equipped with Three ae Bits for Notch: 
ing Flanged Shell. John P. Junk........ Nov. 
Die-filing Machine, 2 4 paneengpnecnnens Feb. 
Die for Blanking and ay a Beaded Cup, 
Combination. E. Barron ............0+0ss++ May 
Die for Forming Extruded Rivet in Sheet- 
metal Plate. Wallace C. Mills 
Die for any Irregular-shaped Spring. 


eee e eee areeeeneeeeeeeeeessessreeeeeees 


Kas Ja 
Die  Weasiaes, Research on Closed- “impression 
uly 
Die-head, Landex Improved .............00+++ ct. 
Die-head of Improved Design, Geometric..July 
Die-heads and Ground-thread Flat Rolling 
Dies, Jones & Lamson Automatic Self- 


198 
193 


216 


202 


181 
204 


183 


. 191 


185 
165 
216 


GENIN spe haaitndh benicar eciasebaeinbsciaimnaagened June 208 
Die-heads, Lanco Hardened and Ground.. «Apr. 213 
Die-heads, Three New Insert-chaser.......... Jan. 208 
Die Increases Production of Motor Lamina- 


Seeapeaseheosipetbeebdeebicenpeneden Oct. 
Die Life Lengthened by the Use of Carboloy 
Apr. 
Die, see also Drawing, Punch, Threading 
Die Sets, Lempco Precision Anti-friction..Mar. 
Die, Spring-actuated Receding Guides for 
Locating Work in Coining. L. Kasper..Dec, 
Die Steel that Hardens in Heavy mag - 
Be TE _ siitaininsictotamminicnes 
Die Stock Used for Prill Jigs, Masonite. f 
Dies and Stretch Blocks Employed in Bus 
Building, Kirksite. 
Dies in Hydraulic Presses, Forging with 
Closed. . nee 
-<- Jones & Lamson Automatic Scif-opening 
Die-heads and Ground-thread Flat a 


une 
Dies Made from Sintered Carbide, Blanking 
UE I - bisecssieinensscianinsnsrsndantons Sept 


Diecarb Blanking and Forming Dies........ Sept. 
Dielectric Heater for Plastic Preforms, G-E 


Jul 
Diesel Engine Drive, Lincoln Welder with 


Feb. 
Diesel Engines, A New Development in Rail- 
ee Me RS ee A 
Dilworth, Donald D., Personal of... 

Dimpling Tool, Sheet-metal naatsenaionneenss 
Dipping, Non-hazardous Solutions Develoned 


_ . Seer 
“‘Dipwrap’’ Compound Provides Durable Pro- 
tection for Metal Products.................00+ 
Disintecrator for Removine Broken Taps ond 
Drilling Tungsten Carbide ................ Apr. 
Disintecrators for Removing Broken Taps and 
Cutting Hardened Steel .............cse00ee Sept. 
Disney, Roland C., Personal of ............ ay 


Ma: 
Dividing Machines, Gaertner Automatic Linear 


June 
DoAll Co.: 
A Model One-man Machine Shop........ Feb. 
“Producto-Chek” Gage Kit F 
“Lifetime” Gage-blocks ............sccssees % 
Syrface Plate of Improved Design........ Apr. 
Hich-speed Metal Saw .............csccesessee 
Friction Band-sawing of Hard Materials 


Dobbrodt, A. F., Personal of..............000+ M 
Dolle, William L., Personal of. 
Dorfan, Morton I.. Personal of 
Douglas Aircraft .. Ine 

— Tubes with Garbide Lathe-center 


184 
195 
192 


200 
165 


ec. 168 


176 


208 








SP. J cidirichnskavahiihiininseboukesnbinnenneaaedieke Jan. 150 
Dow Chemical Co. : 
Polvstyrene Plastic with Greatly Improved 
RT aE pt. 206 
Spectrometer Analyzes Alloys in Forty 
ITED Sikshctccventsonseenseanieasundenancosnsie Jan. 180 
Magnesium Used as a Substitute for Wood 
187 
Recently Developed Plastic that is Flexible 
at Low Temperatures ................0+0. eb. 195 
Two Saran Coating re Provide Mois- 
ture-vapor Protection .............sse00e Aug. 200 
Dow Corning Corporation: 
Silicone Rubber Becomes Commercially 
ID cnissccncsassaninatinacstsccessunsne Sept. 210 


r- % Varnish for Impregnating Electri- 


OEE BRIERE, coocensnnennsnnncncesneseres Jan. 190 

Silicone Greases for High- and Low- 

temperature Bearing Lubrication .... Feb. 194 

Silicone Mold Release Fluid and Compound 

Aid Rubber and Plastic Molding.... Mar. 184 
Silicone Insulation for High Temperatures 
une 173 
Silicone Compound Prevents Foaming of 
Aqueous Solutions and Em ns....July 197 
Dowels for Patterns and Core-boxes, Metal 
July 209 
Drafting Machine, Universal re ose 
Drafting-room Work, ‘‘Robot Rembrandt”"——A 

New Device Facilitating enneocescossoneese Aug. 186 
Drafto Corporation: 

Disintegrator for Removing Broken Taps and 

Drilling Tungsten Carbide ............ pr. 236 
Draftsmen at the Glenn Martin Plant, 

TRIED sncecccercecesncsasesccscnscneosoqezonnccens uly 173 
Drastrup, Alfred B., Personal of...........+ July 246 
Drawing Arcs of Large Kadii, ‘“‘Arcmeter’’ 

Beateweet GOP ccccccccscescosccesescocsongnesoee ug. 214 
Drawing Compound for Stamping pean 

ee Ree 190 
Drawing Compounds for Press Work, Belect: 

ing. James MCElgin ..........scecscssesesses 157 
Drawing Lubricants, Some Points to be red 

Sidered in Selecting ...........csccsccsssssses June 176 
Drawing Metal —y Around Inner Blanked 

Hole, Die Designed to Save Stock by. 

Wallace C. BEUIs...c.ccccccccccccccccescoegczseces Sept. 202 
Drawing of Magnesium, Deep-. Ralph G. 

GERARD ccrcnnosccccceccscosocccoensccneqeocooense 145 
Drawing of Thin Shells, Hydraulic dixtppers 

Facilitate. Henry F. Hild............0+0++ Dec. 147 
Drawing on a Single- acting Press, Double-act- 

ing aap Permits Deep. ~ 198 

IE isussckonnibbondssc.+ nohvchasyeniecdeiphibasiio 
Drawings, Aids in Making — | 

May 224 
Dresser and Lathe Angle-plate, Grinding 

eee Nov. 212 
Dresser, Bemisine Dual-purpose Angle...... Oct. 224 
Dresser for Grinding Wheels, J & S Radius- 

BNA ANBle- ..cccccccccccrssosceccccccccscccocecse Nov. 222 
Dresser for Grinding Wheels, Radius and 

WARE ccccccccnseapaennsncccscgsonencoscenonsees Sept. 232 
Dresser, Samson Grinding-wheel ...........+ ay 212 
Dressing Device for Multi-ribbed Thread 

Grinding Wheels, Diamond ...........0+++ Oct. 220 
Dressing, see also Crush-dressing 
Dressing Tool, Sunnen Diamond...........+++ Aug. 218 
Drill Chuck, see Chuck 
Drill, Dumore Bench  ........c.sceceseeeseeeesees May 210 
Drill for Cutting Hardest and Softest itetain ose 
Drill for High-speed Production Drilling, ‘‘Jet’’ 

Mar. 218 
Drill Ca Fixtures, Improved 

“Ind-L-W: 7” saneeaanencaiubabtibimanneebuneneneen Feb. 208 
Drill Heads, 4 Gearless .......csececerese May 210 
Drill Jig, see Jig 
Drill Life by Reducing Breakage, New 

Lubricant Lengthens  ........ccccscsesesesees Nov. 175 
Drill Press Feed, Bellows-Senacon ........ Nov. 212 
Drill ane Filing and Slotting Kitatinae, 

TBIIEA conconcncsncsnanooconsnoesoboenqnnensnononenee Aug. 220 
Drill Prews Tapping Head, Haskins........ July 205 
Drill Presses Increases Production, Rearrange- 

ment of Four-spindle ........s.ccssesseeseees Oct. 157 
Drill Presses, Turret Attachment for...... Dec. 228 
Drill Presses, Weaver Variable-speed Unit -for 

af 338 
Drills, Carbide-tipped Core- ........:sssss++ ct 
Drills, Chicago-Latrobe Stub Screw — * see 
Drills, Nelco Carboloy-tipped Twist.......... Mar. 216 
Drills, Threadwell High-speed Twist........ May 212 
Drilled in a Lathe, Centering Device Used in 

Positioning Work .......cceceecseeereeeeseecee June 196 
Drillet Box Jigs .........cccccccccscccrsccssseses Mar. 210 
Drilling and Boring Machine, Root Hydraulic- 

feed Multiple ........ccccccccscsscsrceesseveses Sept. 220 
Drilling and Reaming Rocket-shell Plates. 

Baker Multiple-spindle Machines for....Sept. 211 
Drilling and Reaming Unit, Hesco.......... Feb. 220 
Drilling and Tapping Machine, Cleveland 

Horizontal  ........s.ssccccccsceserescecsecscecoses 198 
Drilling Attachment, Commander Multi- 

IUIRTIED . cccccconcvececcconccsscccosensocsonsocsseseses ct. 208 
Drilling, Etching, and Cleaning Machine, 

AUTOMATE 2..00..000cccccccccssrerccscccesessores Mar. 211 
Drilling, Knapp ‘‘Pre-Selectric’’ Power Feeder 

for Deep-hole .........ccccccsccscscsccesesseesees Oct. 209 
Drilling Machine, Chip-breaker Attachment for 201 
Drilling Machine, Sate Bickford ‘‘Super 

Service’? Upright ..........cccccssssssesesesees Apr. 211 
Drilling Machine, Gishoit Combination Balanc- 

ing Equipment and. ........ccecceceeeseeseeenss July 198 
Drilling Machine, LeMaire Heavy-duty — e10 
Drilling Machine, Sibley ..........csssssssee je 228 
Drilling Machine, Simplex Special Five-unit 

Sent. 228 

illi ines, Taylor & Fenn Variable- 
— — nenncsnabanapensenageentte Dec. 208 
Drilling, Milling, and Boring Machines....Jan. 199 
Drilling, Milling, and Tavping Motor Frames, 

Davis & Thompson Four-station a 

Machine f0F  ...ccccccccccssecocccccscseevese 205 
Drilling, Reaming, Boring, and Tapping ae. 

chine, LeMaire Special Wheel-cylinder..Mar. 204 
Drilling Seven Holes in Five Different 

DACOCHIONB ccccccccccccescscnccocoscocecsonesecees pr. 159 
Drilling, Snot- facing, Counterboring, and Tap- 

ping, ‘‘Hy-Mac” Special Machine for....July 204 
Drilling, Tapning, Boring, and Milling Ma- 

chine, Giddings & Lewis Multi- -purpose. .Apr. 210 
Drilling to Lay-outs, ‘“‘Opti-Setter” for 

DOTMBARE ccovcrccecccccececcrcccencensconcevesovocose July 224 
Drilling Tungsten Carbide, Disintegrator ~ 

Removing Broken Taps and .......0..000++ Apr. 236 
Drive, ‘‘Servotron’’ Electronically Controlled 

eee 26 
Drives and Other Electrical Equipment 7 

Machine Tools, Present-day Motor. A. 

CRUMIRUNOEE cvccconccescccsnnsccnssoscosneuesoonen June 164 











Drives for Sei Screw eee, 


High-speed © eove ecoceccce ug. 
Drives, ae Ratings ‘for Silent “Chain 
ar. 

BOPaweee, TAR PU vccscchcssciccecccessssceses Nov. 


Drop Forging Association: 
Research on Closed-impression Die Forgings 


J 
New Officers Elected at Annual — 


Ducts for Air, Gases, and Powdered Material, 
Multi-Flex .......0006 pesuphesecsencnecedecose atin May 
Dumore Co.: 
High-speed Precision Bench Drill...... ooo May 
Fiexible-shaft Utility Tool ........... June 
“Dunamatic’’ Lathe Attachment May 
“Dunkirk EZ’’ Steel with Greatly Tianeseea 
PINE dninincshixcncicacisdcbassannséescsences Nov. 
Dunn Engineering Co.: 
“Dunamatic’’ Lathe Attachment ........ May 
Duomatic Lathe for Small Work, Lodge & 
GMIUUNS. neanencseasevenseussclanseaoeenseniineun ecco Oct. 
du Pont de Nemours & Co., E. L: 
Improved Explosive Rivet for Peacetime 
BORER, TERDMOEIO cescecsciesccnccesacesssas 
Sodium-hydride Process for Descaling 
MEME sccngnepeashivaubasbiadecdnvectessacbeasio 
Nylon Valve Seats Substituted for Those “a 
PENUDE jccantsacsanmacsansccnsschapsensseateeneatne ar. 
tesults of Ten-year Aging Test of Neoprene 





Ju 
Reinforced Plastic Resin Tested for Tool- 
ing Jigs Ju 
Plastic with Unusual Resistance to Acids 
and High Temperatures A 
Duplicating Attachment, Bailey 
Durand, Dr. 


Ma 
William Frederick, Personal ‘of 


Durez Plastics & Chemicals, Inc.: 
Die Set Made of Durez Casting Resin..July 
“‘Durok’’ Electrical Insulating Board Made of 
Non-cotton Cellulose Accnbiniennianineuehanes, Nov. 
Duston, E. W. 
Automatic Hopper Feeds for Small Cylin- 
MINE IID | eicacncdamstncasanbasdanbikoanones June 
Dustproofing Concrete Floors, eecesennamell 
Liquid Developed for ............ccccccccccce 
Dye Sets to Permanent Ebony Shade, Black 
MRIS scccnsxcccnchasanccevcdsacssuncacanciccatetans Mar. 


Eastern Machine Screw Corporation: 
Three New Insert-chaser Die-heads...... Jan. 
Eastman Kodak Co.: 
New Scribing Plate for Optical Comparators 
Aug. 


Eaton, Dr. James T., Personal of............ Aug. 

Eatonite Makes Possible Better Valves for 
Post-war Engines 

Eberhardt, 


Frederick L., Obituary of.. 
Eby, J. D., UPN WE ancdcsscsessicssensscecs Dec. 
Economic System—Dictatorship versus Free 
RENUMIIEIRG:  ccasscsnssansdnancsceceasecauniceetsness July 
Edging Machine Designed to Prepare Plates 
for Automatic Welding, Thomas 
Edie, Joseph, Personal of 
Edmonds, J. H., Personal of ... 
Education by Means of Drawings, 
Views and Transvision, Visual 
Education, see 








ixploded 
aneunianei Mar. 
also Apprentices, School, Train- 
ing, Vocation 
Educational Films, 


United States Government 
May 

Educational Institutions at Reasonable Prices, 
Surplus Equipment Should be Available to 


ug. 
Efficiency is a Dangerous Combination, Higher 





eae Apr. 
Eicher, Harold R., Personal of -. Mar. 
Ekholm, Lars E., Personal of .... ao« ADE. 
Ekholm, Norman. Macy SOMIOMEL Ol rocccccccces June 


“‘Elastuf’’? Chrome-vanadium Steel with High 
Strength and Toughness .. oo. Jan, 
Elder, W. Personal of Sept. 
**Elec-draulic’” Press, Dake July 
“Electric-air’’ Controlled Tapping Machine, 
MUNIN” inccadcaktnccsanuaséitnascedasaaaipamannanan Apr. 
Electric and Gas-Air Methods of Silver Braz- 
ing, Comparative Study of. Paul F. Berg 





J 
Electric Eye, see also Photo Electric Tube 
Electric Furnace, see Furnace 
Electric Starter Developed for Aviation Gas 
IN gon no. crate a penbannushcandesesuacee Apr. 
Electric Welding, see Welding 
Electrical C ontacts, PUNE cnicddaeisnssonns Feb 
Electrical Equipment for Machine Tools, Stand- 
ardization of. R. H 
Electrical Equipment, 
Impregnating. 















Electrical Tools, Bradford Mas .Avr. 

Electrification Forum, ‘Westinghouse it Its 
Tenth Annual Machine Tool............01+. May 

Electro Metallurgical Sales Corporation: 

Special Low-carbon Ferro-manganese...... Dec. 
Electrode, Airco All-position Mild-steel...... Apr. 
Electrode, Airco Extrusion-coated Self- -harden- 

L cambana Se beubAsa beacon eiabecendandehaeakectecteecksnes ug 
Sieeleuies Coating Equipment with Improved 

EE NS. Sept. 
Electrode, Cupro-Are ..Jan 
Electrode, Ellwood Improved Cutting. Se 
Electrode, Ellwood Improved Cutting 

ME isiccacenasvecustyacadukichinvensuesenntondonasinced 
Electrode for High-tensile Steels, improved 
Electrodes, All-position High-tensile.......... May 


Electrodes for Hard Facing, Lincoln Improved 


Mar. 
Electrodes, Lincoln Improved omen 
pr. 
Electrodes, Manufacture of Welding.......... Apr. 
Electrodes, New Murex Welding................ Nov 


Electrolimit Ball Gaging Comparator, P a Ww 
Electrolimit Comparator with Ball-sorting At 


tachment, Pratt & Whitney.................. 
Electrolimit Continuous G aging Equipment. i 
Electrolimit External Comparator, Pratt & 

NNT cine ocaddbussucesennabsuaddaboaniaeonccasel Dec. 


Electrolized Tan Corporation: 
“Electrolized’’ Taps 


ly 196 Improved Cutting Electrode 


Jan. 211-C 











Electrolytically, Process for Polishing Stainless 
172 MUNGIER. .n50ctvanctenkseacnctenansnenebsonsoniechsciexeses Apr. 
“Electronic Bloodhound” “Widens Scope of 
168 Oxy-acetylene Cutting Machines............ Jan. 
229 Electronic Calculating Machine, mee 
é od 

Blectronic Contactor, ATO,......ccccccccsccesceses 
165 Electronic Control for Power keed, Fray suit 





| eee nner Sept. 

Electronic Control Makes Bench Welder a 

193 _—— Production ool, L. J. Gottschalk, 

ace, Se debliatianadshenties cabbipberstiibaeibiantbninukixesiael ept. 

172 Mischa Control, Reproducing trom Patterns 
 * = Mee 

210 Electronic Control, Shettield Templet Grinding 

222 Machine with soca. 

206 Electronic Equipment Facilitates Wire-rope 

Manufacture. P. Somerville, L. RK. Hunt, 

174 ee Ye: UU eee eee Jan 

Electronic Gages, Jack & Heintz.............. Dec. 


206 Electronic Process, Production of Starter ae 


Gears Revolutionized Dy..........ccccccccsecses 
199 Electronic Sound Gaging Device for Blind in- 
EDOCCOED .nccccocccccccccccvsccscesccooescsosccsccesceses July 
Electronic Sound Gaging Device for Use by the 
186 UNIINEE cc cnncannenhcdccoestsdanectbthehsssecaastorusqnced Sept. 
Electronically Controlled Variable- speen x 
187 ‘Servotron”’ 


“Elf”? Drill 
Elgin Plug Gages with Hi 
185 Elgin Sapphire-tipped Micrometer 
‘Elipro’’ Improved Cutting Electrode. ai 
176 Ellsworth, Harry M., Personal of.......... é 
Ellwood Products Corporation: 































201 
189 


190 
200 


234 







Improved Cutting Electrode—Correction 
199 Oct. 228 
208 Elongation Testers, General Electric.......... June 208 
EKlox Corporation: 
Disintegrators for Removing ome Taps 
and Cutting Hardened me Sept. 232 
197 Elwell, Richard D., Personal of.. 7. 228 
Elya, F. W., Personal of.......... 236 
175 Emery, Alfred H., Personal of 228 
° Empire Live Centers with Interchangeable 
BORED 2 accnncnnancesnascndoaniecsanacensenenognenumianee Apr. 224 
Employer is Purchaser of Product, Real....Oct. 184 
193 [smployment by Present Policies, Government 
~ aud Labor Leaders Prevent Full............ ay 187 
170 Employment, How to Best Insure Full...... Mar. 155 
Employment of Discharged Veterans, Clearing 
185 up a Misconception in the. C. Charles 

IID sicxcensscistenssncnnennsoinanntto -Nov. 163 
Employment, OPA Pricing Policy Not 

MOUND TT cnccrccacccccenconnnsgnesseoneqeenns Mar. 174 
Employment Opportunities in Industrial Design, 

RN SEL cic cas anccehbantnstiadisahesieiabbaakovane t. 167 

208 Employment, Production is the Main Foun- 

dation of Maximum.............00. pnaheseeneanne neg 189 

Employment (Re-) of Veterans................ 159 
226 Employment, Restrictive Union Rules vm sa A 
247 Mar. 166 
= Employment,* see also Jobs 

Enamel Developed to Speed Production, yot 

BIN cds cacsuunndannsnctnanbiseaapaeeses bacdbvanhases 185 
Enamel Stripper Removes Organic Scene 

PRINT i. odnn.ansvseunsnececenceinadiaiilenanasaennben pr. 201 
Enamels Provide Hard Stainproof Finish, New 

188 Pe RII: ss cuncodancnnsacacseusensknasansahebenbesned Feb. 194 
Enco Mfg. Co.: 

Lathe ‘T'urret with Double Drive.......... Mar. 194 
End-mill, Nelco Carbide-tipped............. July 214 
End-mill Type, Tapered Cutting Tool of....May 220 
End-mills one meeneee, WE ecnciacdeasntans Aug. 216 

180 Enesay Tool Co.: 
Drill for C utting Hardest and Softest Metals 
Aug. 224 
Engine Developed to Drive Planes on Tong 
294 Flights, Torpedo-shaped Jet.............se0« May 178 
i Engine for Small Cars Characterized by Light 
Weight, Automobile ............scsesecseessereed 173 
174 Engine, see Gas, Steam, Oil, Diesel, ‘— 
Engine with Horizontal Cylinders, Cast-alum- 
194 inum Automobile .............cccccccccsserssves Apr. 191 
5oqa_ Engineering Products Co.: ‘ 
236 Standardized Cylinders ........c0.e..seece-seeee ay 224 
251 Engineers Specialties Division, Universal pan 
240 graving & Colorplate Co.: 
ae = Lay-out Protractor .. 220 
190 ‘‘Eniac’’ Calculating Machine ............... 190 
242 Enterprise are the Cornerstones of industey, 
220 ND I cncisvcnrsanticsrscsesksevtsecsoncts Dec 
Enthone Co.: 
208 New Corrosion-resisting Coating for Alumi- 
num and Aluminum Alloys................ Dec. 187 
Enamel Stripper Removes Organic Coatings 
151 Apr. 201 
Eppelsheimer, Dr. D. S., Personal of...... Mar. 230 
“‘Eronel Thermodip’’ Protects Repair Parts 
with Plastic Skin ...........0. . Nov. 174 
191 Erickson Tools, Division of Erickson Steel Co.: 
2 Expanding Mandrel with Eccentric Sleeve 
197 Jan. 208-B 
Collet Type Speed Chuck .............. Jan. 209-C 
176 Erie, Foundry Co.: 
Fiftieth Anniversary Celebrated ........ Apr. 172 
190 Eriez Mfg. Co.: 
213 Permanent Magnet for Removing Iron 
gxcsina Particles from Plastics .............s000 May 208 
179 Espen-Lucas Machine Works: 2 
Circular Saw Blade Grinder .............. Nov. 218 
197 Etching and Cleaning Machine, Automatic 
209 ER ESR ES Mar. 211 
“ Evans, George B., Obituary of .............. July 250 
203 Excel Universal Cutter and Tool Grinding 
7 MI oa ccccaiae dada catpcnaéakesicucacsentansace Aug. 205 
189 Ex-Cell-O0 Corporation: ay 
200 Chip-breaker Attachment for Drilling 
IID crit ceaabiriniticnnibidaehaiiaNaenapiealesiah May 201 
High-cycle Grinding Spindle and Frequency 
II icias cies ssceascokreicsnsapdcacesaans June 228 
Taper Insnection Plate .......... July 206 
206 High-speed Grinding Spindle July 212 
195 Exhibit, Westinghouse Productive Power..July 182 
Explosive Rivet for Peacetime Mass Produc- 
199 SE MID cc ducascodcnnscandscsnenecescentes Dec. 186 
Export Trade Requires Imports ............ Oct. 228 
205 Exposition, National Metal Congress and..Jan. 183 
152 Exposition to be Staged by Tool Engineers 
178 eee Mar. 175 
Extractors, Walton bie . | PRR ae May 198 
207 " 
F 
218 ; ‘ : : 
225 Facing and Centering Machine, Shaft...... Apr. 204 
Facing Attachment, Gidding & Lewis Boring 
224 UIE i naiccaxavacnnccecedsuisseceasateanseamauraagans Aug. 209 
Facing, Boring, and Thread Milling maces. 
222 Li Ab 3714 eae REINER: 200 


Facing Ends of Lever Hubs, Fixture for Bpot- 


lar. 182 

Facing, Hard-, see Hard 

Facing Large ‘Aluminum Castings on a Milling 
Machine with a Lathe ool. H. A. Schreiber 


_ 198 
Facing Machine, Gemco Boring and ...... Apr. 210 
Facing the Shank End of a Small Forging, 
Jig tor Drilling, ‘lapping and Spot-....Mar. 132 
Farrel-Birmingham Co.: 
Backing-up Koll of Roll Grinder wtants or 
GEE SUED . cnticcnncerensesocescosanccucsccesssecons Neb. LST 
Fastener, Shakeproof Quick-operating....... ey 202 
Pearless Tool Co. 
“Shearcutter” Tool Bit ..........s0.s00+ June 22 


‘Featherweight’? Series of Portable Air Grind- 









ere Feb. 199 
Federal Products Corporation: 
BEMEEOREOE GRD GEBGD crcoscscacssccscoscceseced Oct. 22 
Micrometer with Dial Indicator ........... Jan. 208 
Gaging Heads for Use with High-precision 
| Tene Fei 
Dial Gage for Small-size Holes coos May 
Small-size Dial Indicators ........ -. Aug 
Fee, Clarence A., Personal of .. - dan. 2 
Feed, Bellows- Senacon Drill Press ........ Nov. 





Feed for ‘‘Multipress,’’ Denison Shuttle..May 200 
Feed for Nichols Milling Machine, Ll’ower 
‘able .... 


Feb, 208 





Feed, Lipe Ba Mar. 214 
Feeds for Sm all C ey ? arte, Automatic 
Hopper. E, eee June 193 


Feeds, Speeds, and Lubricants for Reaming 


Feeder for Deep-hole Drilling, Knapp ‘‘Pre- 
GENE SPUN = inccssneccnnesntasshegpneebenses Oct. 209 
Feeding Mechanism Designed to Operate Two 
Slides from One Cam, Intermittent. 
iy NOE. Sccnbapesuanabudtnsasansubapnvagnned Sept. 193 
Feeding Parts from a Stack, elettainnig | ; 
ed. 





Slide Mechanism fOr ........sccccsees 190 
Feldbush, Harry A., Personal of .. Sept. 244 
Fellows il, Edwin R., Personal of..........] Mar. 230 
Fellows Gear Shaper Co.: 

Theory and Practice of Gear Cutting Shown 

in Motion-picture Film .................... Apr. 188 
Ferguson, Malcolm P., Personal of.......... July 240 
Ferro-manganese Announced by Electromet, 

PDOCERL BAW-CATDON, ..ccceccccecesccccesseccenes ec. 197 


Ferry Machine Co.: : 
Slotting Marine Bearings on Special Planer 
Type Milling Machine 





Fiberglas ‘‘Milled’’ Fibers—A 

i NONE | Aatau sr uuibutchunacisdnaliaabibenpaindens c. 186 
“‘Fibron” Heat-resisting Plastic iPubing....Mar. 185 
Fidelius, Walter R., Personal of .......... June 242 


Field, Michael: 
Milling Cast Iron with Carbide Cutters..Sept. 15 
Fifty Plus Machine Shop: 
Jig for Drilling Cross-pin Holes in —_ 




















ff eens 212 
File and Die Grinder, ‘‘Air-Horse’’ Rotary..July 208 
File, Kennametal Disk MND. sosnconcdasoanach Aug. 218 
File, Kennametal Lathe ........... Sept. 236 
Files and Burrs, Nicholson Rotary. Dec, 222 
Files and Hones, Diamond ‘‘R”’ ..... ee Feb. 224 
Files, Tungsten-carbide Rotary .............. Dec. 230 
Filing and Slotting Attachment, Brown Drill 

NNN citanndsipenbantiiieeabincinutionneaeesiaaccnet Aug. 220 
Filing Machine, Precision Die- ............ Feb. 204 
Films, see Motion Pictures 
Filter for Grinder Coolant, Cuno............ Dec. 216 
Filters, Honan-Crane Sump Cleaners and 

AMIE eas oie ee ae -b. 216 
Filtering and Lubricating 

RES eee Jan. 204 
Finish-sharpening of Carbide Tools, imeiee 

Vi Oy eee June 176 
Finish Standards, Pocket-size Set of Surface ‘ 

vec. 21 
Finishes, The Comparoscope—An Optical In- 

strument for Evaluating Surface........ Sept. 191 
Finishing of Small Parts, Roto-Finish Machine 

Pr OMOINIIEEE | i ciccu saiksiecasucbmaionashasinccs Mar. 202 
Finishing Problems, Coated Abrasives Solve 

Many Reconversion Metal- ..............+ June 174 
Finishing Process, N A 194 
Fink, Harry W., Personal . May 239 
Finn, W. _A., Personal of Mar. 235 
“Fi-Retard Liquid’? Makes Molds 


Fire-resistant 5 Sept. 207 


€ 
First-aid Use, Portable Source of Heat ”, 


Firth-Sterling Steel Co. 
Blanking and a Dies Made from 
aaa Sent. 236 
High Production with Carbide Nib uk ds 
ct. 


Fish-Schurman Optical Contour Comgamies 
dD 


Fisher, A. F., Personal of ....... 
Fitzpatrick, H. J., Personal o' 


: Dee. 244 
Fixture, see Milling, Bending, Drilling, a. “ 








ing, ete. 

Fixtures for Use with Precisionaire Instru- 

GUND), GI hasceenctasin chcscovaccicosonn May 204 
Flame-cut to Shape, Teeth of Rack.......... Oct. 2390 
Flame-cutting of Stainless Steel Made Possible 

Dy New Wawinement ...cccccccessccccccccccsee Sept. 190 
Flame-cutting Stack of Sheets Provides —_ . 

CROCE BROCE CUE  cccccccccocccccssncene a v. 160 
Flame- hardening Set-up for Small shined 172 

UNE <ocaiudnebncsaveuankssbsesbinedkehthancsutecesnes 
Fl aring Tubes with Carbide Lathe-center Tip 150 


Jan 

“Flash Freeze” Unit for Industrial Cold- 

BNOMNOINS . cencndancdacitncnsesceubscucsccsqsacsenne< 
Flat Steel Springs, pa Resi 

ing Stresses in. W. Tro 
Flat-top Broaching MA. 
“Fleet Are Jr.’”? Welder, Lincoln ........ ec. 208 
Fletcher, Dr. Stewart G., Personal of....Feb. 240 
Flexible-shaft Grinder, Leigh High-speed..June 230 
Flexible-shaft Utility Tool, Dumore........ June 222 
Flex-Tube Non-metallic Three-way Valve..July 20° 
Floor Cleaner Developed for Cement and Tile 





Colonial... Feb. 203 
D 





W1eass, TReRTF-BAG cccoceccccsccccccccscesccces June 198 
Floors Smooth, Unusual Application of er 
bide Tools Keeps Shop .......ssccsesscseeess 186 
Floors, ‘‘Synkrete’’—A Tiquid Developed for " 
Dustproofing Concrete ....c.cscccesscesseeees Oct. 1 70 
Florence, Herbert T., Personal of....... s+. July 24 
“Flo-Well No. 1” Flux for Gas-w , 
BEE, aan csvnsvecccsansarntecvannecs . Jan. 19 } 
Flowers, Alan Estes, Obituary o Jan, 212-I 
Flux and Welding Scale from Metal, Com- “a 
POUN TOR BOMIOVINE cisesscncecécccanscenssoes Nov. 175 


Flux for Aluminum Soldering, Brazing, or 
Gi IIE sank A eabaceccasceancescsesscanemeses. Dec, 196 
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Flux for Gas-welding Aluminum, Improved 
















Jan. 191 
Flux-Injection Cutting Equipment ........ Sept. 190 
Fiux Reaches Maximum Fluidity at Low = 
perature, Silver Brazing .........-..+.+s+e++ Apr. 200 
Flux that Leaves No Harmful Residues, A 
Gale, cccopenneonecnanceocasemesesbennbacessegeaggnaein Feb. 195 
Foaming of Aqueous Solutions and ‘Emulsions, 
Silicone Compound Prevents . . July 197 
Fobian, George H., Personal of . ov. 233 
Fog or Steam on ‘Glass or Plast 
Liquid Prevents ebecece 191 
Fonda Gage Co. 
Carbide Gage- blocks eee see Nov. 204 
No 82-C Tungsten-carbide "Gage-block 8 a9 19 
Carbide Gage-blocks—Correction ... © ae 209- é 
Foot Control and ee for Air-opera 
Bentenes. Redm " = ion 226 
Foote, Walter C., Personal of . Aug. 238 
Ford Motor De.: 
Magnetic Inspection of Bar Stock........ Sept. 171 
Machine Grouping Eliminated Center-wing 
DOGURIOOUIEE . osccicesscvsssccccccessocscogecnsone 162 
Dealers Offer Veterans onl Oe While You 
Learn”? Training Program ............ Feb. 248 
New Method of Belencing Grankshafis. Mar. 156 
Plastic Glazings Tested for Automobile 
RII nvccssonccnscsccccvercesnnsnsrectqensss Apr. 201 
Automobile Body Parts Coated with Phos: 
phate for Long Life ............sssse June 185 
Cylinder Sleeve Production Embodies 


Unique Engineering Ideas 139 


uly 
Research and Engineering Center Pianned 


Ford II, Henry 
The toca Factor in Mass Production. Fr ikng 182 






Ford, Thomas C., Personal of ...........+.. 45 
Forging Aluminum Aircraft Pistons on Me- 
chanical Presses. Charles O. Herb...... Nov. 149 
er of Magnesium, The. Arnold L. Rustay 
and Pramllin BE. Rete ...cccccccosceccesoccess June 141 
Forging. Operations, Automatic Induction Heat- 
ing pe Feet SiR TRE ATI pt. 226 
Feaging with Closed "Dies in Hydraulic resses. 
_ j 9 eerie Feb. 176 
Forgings, Research on Closed-impression Die 
uly 165 
Forming, 3 Ee Examples of Contour. 
CONENE tis, SD aicanctnanveuntnbsneutsedebianne Apr. 181 
“Formsp! am —_ Clutch ........ Sept. 238 
Formula? Just What is the Clayton........ Feb. 174 
Forstrom, 
Counterboring Obstructed Holes ........ Nov. 182 
Forum, Westinghouse Stages Its Tenth y rn 
Machine Tool Electrification éonsetoeenonn - May 179 
Foulk Engineering Co. 
Retract-A-Tool for Thread Cutting...... May 222 
Foundry Molds Fire-resistant, Compound Makes 
Sept. 207 
Foy, Byron C., Personal of ......... cccccccese duly 245 
Foy, Mable: 
Use of Solvents in Cleaning Machinery 9 
PUM ices sansa sauncnssaenusbananeue 65 
Franklin, Harry D., Personal of .......... 36 
Franzreb, Thomas G., Personal of .. 36 
Frary, Dr. ae C., Personal of . 33 
Fraser, George T., Personal of ....... = 4 
Frauenthal, A. Harold, Personal of....... eos 2 


Fray Machine Tool Co. 
Milling Machine with Electronic Control =f 
END NEEL (on ciciiithiehabebbessosubabeasen eS t. 
French, H. J., Personal of 
Frick, George W., Personal o 
Friction Band-sawing of Hand Materials. 


CUOUOR: TE, WHEE ssansnssosscsnsnssngessnsnteed une 169 
Friction Cutting or “Metals by Band Saws. 
BE, D, SROTIE  ccccocscecoctccncce coccsssee GO 2E6 


Frontier Bronze Corporation: 
Motion Picture on New Aluminum —_ 


ay 173 
Furnace, Dual-purposte .....-.ccccssccsccssessoee Dec. 210 
Furnace’ . ~ eee for Bright-hardening. 
CC. EB. Peck .......-seseseecsorssesscocceenscvece ar. 178 
Furnace for. ‘Prebeating Magnesium Sheets 
Jan. 208-B 
Furnace, Rockwell Automatic Pusher 
WOONUNIIINIIID snes niccssadtsnkatintiaceniaseeness Mar. 197 
Furnace, 


Sentry Electric Heat-treating....Feb. 226 
Furnaces, Cooley Small-size Heat-treating..May 206 
Fuse Adapters on Landmaco Machine, Special 


Pintle for TveeGked ...scecccscccscssccese Oct. 212 


Gaertner Scientific Corporation: 








Automatic Linear Dividing Machines..June 210 
Gaffney, J., Personal of ......... es 
Gage, Adjustable Flush-pin ......... Dec. 216 
Gage-blocks, DoAll ‘‘Lifetime”’ - Feb. 222 
Gage-blocks, Fonda Carbide Nov. 204 
Gage-blocks, Fonda Carbide ...........s000+«: an. 199 
Gage-blocks, Fonda—C orrection .. Jan. 209-C 
Gage Bushings. Carboloy ...............sssese eb. 220 
Gage, Chesterman Large-sized Height. siindind Apr. 217 
Gage, Federal Indicator Snap ..........0.- Oct. 224 
Gage for Checking Pump Gouna, Simple. 

eee Dec. 193 
Gage for Checking Special Screw Threads by 

Single-wire Method. Daniel E. ——_ 190 
Gage for Ongcting ee Height of Burrs. 

NE Te, TOIIND ccs sscsernccascassiccece acess Apr. 196 
Gage for haameaties Bonds of Laminated Ma: 

terials or Measuring Sheet Thickness....May 224 
Gage for Magnetic-particle Testing, G-E 

MIU OGIII vic scctsvscacssaqanensecensenaasiens Aug. 208 
Gage for Small-size Holes, Federal Dial... ‘May 204 
Gage-head, yew NI “acninciarboncnsapeanadsosens July 207 
Gage Kit, DoAll “‘Producto-Chek”’. 204 
Gage, “Micro-Planer” ...sc.sscsesseesseeee 216 
Gage. Moore Pneumatic Comparator 220 
Gage Simplifies Lay-out and Inspection Oper- 

ations, Multiple Height ............cccss00« Sept. 187 
Gage, Beall THe THO o.cccsccscscssccscsecssess ay 218 
Gage, Thread, see Thread 
Gage, Yankee Precision Electric Surface..Jan. 200 
Gages and Precision Instruments for the 

Smithsonian Institution ............0+0+ ept. 161 
Gages and Thread- -measuring Wires, Cemented 

carbide Reversible-wire Plug. ............ pr. 224 
Gages and _ Thread-measuring Wires, Van 

Keuren Carboloy Pug ......c.ccsscocccccsccne Mar. 216 
Gages, Extra Clearance Provided at the Roots 

<_< Fo ar Jan. 192 
Gages for Measuring Hole Diameters, Moore 

Leaf Taper ....... dessabenenenee PT 








Gages for Setting Form Tools and Gaging 

Lengths, Smith 
Gages, Jack & Heintz Electronic ° — 
Handles, igin’ Piug.-May 


Gages, Webster Hardness 
Gaging Device for Blind Inspectors, a 





Gages with Flexible 
Sound 




















Gaging Device for 
TOMES TORE cocccvcncesoncccccscocsconccsses ged pt. 
Gaging Equipment, Electrolimit Continuous 
Apr. 225 
Gaging Heads Sor Use with High-precision Air 
ee eee Feb, 218 
Gaging, see = I 
Gairing Tool Co. 
Milling Cutter Saves Ten Thousand Men. 
ee FRC ee ct. 166 
Gaites, G. H., Personal OF ws . Apr. 246 
Galanot Products Co 
“Selch’’ End-mills” and Holders ........ Aug. 216 
Gallmeyer & Livingston Co.: 
Grand Rapids Hydraulic- feed Universal gad 
Tool Grinding Machines ............++0 v. 204 
Grand Rapids w= Sa —— and Tool 
Grinding Machine a 
Galloway, Dr. 
Equipment Designed to Facilitate the Use 
of Diamond Too! June 179 
Gardner, Robert H., — of Sept. 249 
Garinger, J. D., Personal of . Mar. 228 
Garlick, R. C., Personal of . Aug. 247 
Garnett, A. C., Personal of ............ July 245 
Garretson, Richard F., Personal of ...... June 247 
Garrison, J. Russell, Obituary of 252 
Garst, Stephan D., Personal of ar. 228 
Gas-Air Methods of Silver Brazing, Compara- 
tive Study of Electric and. Paul F. Berg 151 
an. 
Gas or Liquid Pressure, Instrument for Accu- 
RRS 187 
Gas Turbines to Furnish Power for Airplanes 1738 


Gaybex Corporation: 
Safety Solvents for Cleaning Precision Bear- 


ings and Instrument Parts ........... ar. 

Gear-boxes, Methods of Locating and Boring 

os YS OE eee ee June 
Gear Cutting Illustrated in Motion-picture 

Film, Theory and Practice of ........ coco ADS. 
Ge ar Grinding Machine Co.: 

‘‘Formsprag”’ Over-running Clutch .... 7 

Ballflex Flexible Couplings ..........00.. 


Gear Grinding Machine for Spur or ielicai 
Gears, Pratt & Whitney Universal........Oct. 
Gear-measuring Wires, Van Keuren ‘Carboloy 


June 
Industrial : 
Jan. 160, Feb. 171, Apr. 
June 171, July 187, Aug. 
Gear Production Problems Solved by Auto- 
matic Welding. R. P. OS ae Nov. 
Gear-shaving Machine, Red ae Internal. ‘Oct, 
Goan-taoes Strength Colesiate May 
Gear Tooth Wear and Failu Apr 
Gears and Gearing, see —_ Bevel, iiclical, 
Spiral, Spur, Worm 
Gears for Pumps, Tool-room Precision on a 
Mass 2 ae mneen Basis in Making. —— 
Gears, "Michigan Sine-line Lead remain ~ 
SOR TRTINE  cccnscaccoccnscsccnsccescctscscenqoapsce 
Gears on Landmaco Machine, Special Chuck 
for Threading Hypoid  .........ccccscceceeee Nov. 
Gears Revolutionized by Electronic Process, 
Production of Starte BZ cccccevese cove " 
Gears, Simple Gage for Checking sian 
G. A. Almorth 
Gegenheimer, L. H., Personal of . 
Geier, Frederick V.; Personal of . 
Geiger, Harold L., Personal of . 
Gelbar, Samuel 8.: 


Gear Production, 
Dec. 146, 














Friction-drive Tapping Machine ...... Jan. 204-B 
x et errr eb. 220 
yellhorn, Commander George, Personal of..Jan. 212 
Gemco Boring and Facing Mach’ ashen au. 210 
Gemco Shaper with ‘“Lubrigard’’ ‘Safety Der _ 202 
Gemmell, R. W., Personal of ...........00+- yom 251 
General Ceramics & Steatite Corporation : 
New Ceramic Material Has Unusual Dimen- 
2 es Dec. 197 
General Detroit. Corporation: 
Compound Makes Foundry Molds Fire- 
resistant Sept. 207 
General Electric Cc 
Molding Presses tor the Plastics en 172 
‘ 
Multiple Height Gage Simplifies Layout 
and Inspection Operations ............ Sept. 187 
Rearrangement of Four-spindle Drill Presses 
Increases Production .........cccccecscssee ct. 157 
teproducing from Patterns or Templets by 
Mbsetremse COmtGGl ...cccccccccccccccsccccese an. 175 
Electronic Control Widens Scope of Oxy- 
acetylene Cutting Machines ............ 189 


Weld-spatter-resistant Compounds .... 
“Strike-easy” Arc-welding Compound 


an. ¢ 
Jan, 204-B 


Jan. 208-B 
Plastic Compound Used for Sealing Geps 
and UDI icirccxanecennengnsnniineniiteiiings 194 
Magnetic Hardness Tester for Small Ferrous 
Oe 8 a earn 198 
Torpedo-shaped Jet Engine pormapes “to 
Drive Planes on Long Flights............May 178 
Enc losed Fan-cooled Motor .....+..+.++0+ 218 
“This is Resistance Welding’—Motion 
IID... cncicstncnicghancanoueseunissianesain 18 
Standard Grays for Engineering itaitipment 192 
New Plastic Shows Improved Qualities “fa 
NE TIRE ossrscsccnescegasnscensasiiaoentans - 198 
Elongation Testers for Copper Wire .. — 208 
Strain-gage Amplifier ..........c.:s-ssesesees e 230 
Five New Permanent-magnet. Materials. ‘July 236 
Instrument that Records Presence of Chemi- 
cal Elements in, Materials ............+. Aug. 187 
Improvements in Molding Technique Widen 
Mycalex Applications ...........s.sesess. ug. 199 
Magnetic-field Gage for Magnetic-particle 
TERED = ssapasnaetsanensdeanteniianaaianhiid Aug. 208 
Automatic Humidity Recorder obeees ew. Aug. 220 
General Engineering & Mfg. Co. 
Gemco Shaper with “Tubrigard’ ’ Safety 
TI an cncccntnaxaancgabinahanthibhincaiieinees Feb. 202 
Gemco_ Boring and Facing Machine....Apr. 210 
General Machinery Corporation: 
Hundredth Anniversary Celebrated .... Nov. 233 
Geveral Mfg. Co. 
Flexible-power Mechanical Press ........ Feb. 201 


9 


General Motors Corporation: 










Cleaner Products Obtained by Exhausting 
Fine Chips from Milling Machines....Aug. 172 
General Tool & Die Co. 
Copper ‘‘Cushioned”’ Tool Bits ........ Dec. 200 
Milling Cutter with ‘‘Cushioned’’ iindes, . 
213 
Performance of Milling Cutters with 
Cushioned Blades ...........scecessesessees far. 186 
Generator, High-cycle Grinding Spindle and 

OID, | epttegcubssccssennmngperoteeosnensbeeees une 228 
Geometric Tool Company, The: 

Die-head of Improved Design ............ July 216 
Germany Built Up Its anuinciaing Indus- 

CIRO, FRONT cccccccscosqcesecccceoccccnssersesoneses Dec. 180 
Gerotor May Corporation: 

Floating Piston Type Hydraulic Valve.. Feb. 224 
“Gibsiloy’’ Electrical Contacts ..........00++ Fe 197 
Gibson Electric Co. : 

“Gibsiloy” Electrical Contacts .......... Feb. 197 
Giddings & Lewis Machine Tool Co.: 

Multiple-purpose Machine Tool ........ Apr. 210 

Boring and Facing Attachment ........ Aug. 209 
Giern & Anholtt Tool Co.: . 

Vertical Machine for Boring Large Cylinders 

Aug. 208 
Gilchrist, Fred W., Personal of ............ Sept. 242 
Gillespie, Ralph G.: 

Deep-drawing of Magnesium Mar. 145 
Gillies, Fred M., Personal of . Feb. 234 
Gilmore, Donald H., Personal of Mar. 236 
Ginter, C. W., Personal of ........ Mar. 236 
Girardin, Howard N., Personal of Mar. 228 
Gisholt Machine Co. : 

The Microbalancer—A Supersensitive 


Bal- 
ancing Machine ..............+.. Jan. 
Two-element Unbalanc 
recting Equipment 
Givens, W. A., Obituary of .. 
Glass or Plastic Surfaces, Liq 
or Steam on Jan. 
Panels for Control Boards, Plastic 


“Glass’”’ 
ct. 232 
Glazings Tested for Automobile Waseem, 
*lasti Apr. 201 
Quenching Pre Ih: nteesonsntennt Mar. 198 
Gleeson, ., Personal of . Sept. 242 
Gloetzner, Alvin A., Personal ‘of June 238 
Gotddera, C. B., PersOmal CF ccccccccscccccee Sept. 242 
Godfrey, Captain Vincent H., Personal of 
an. 212-B 


Goggle Designed to jpn Greater Safety 
and Comfort, J 
Goggle Lenses, Anti- fog Preparation for 

ee 
Golosman, Charles: 

Rotating Disk-and-pin Mechanism for Con- 

trolling Cutter-head Slide of Automatic 





Cam-generating Device .........s..ss00++ ug. 189 
Goodier, Professor J. N., Personal a July 245 
Gocirich Chemical Co., ’B. 

Kriston——A Non-flammable " Thermosetting 

BRRERED . cascsccncecpoesccasccnpsenpesbncseoooresé Dec. 196 
Gordon, Frank H., Personal of ............ Sept 249 
Gordon, John PD. 

Resistance Weiding with Storage-battery 

ED dcacocuscapsoczocccnpecdepeconssnseccczocs Aug. 167 
Gordon, John D., Personal GE cccescccnccssess Dec, 242 
Gotberg, Harry 

Surface Broaching Simplifies Machining of 

Verwe BOGE DFM ccccccvcccccscvcscveses Sept. 176 
Gottschalk, Jr., L. J.: 

Electronic Control Makes Bench Welder a 

Precise Production Tool ............++ Sept. 168 
Government and Labor Leaders Prevent Full 

Employment by Present Policies ........ May 187 
Government by Emergency .......sssscssseeees May 158 
Government Controls Lead to Bureaucratic 

IES x0: <acsshetsinunabenepeinesnnnapeiinne pr 78 
Government Controls pues Adopted Seem 

po err "Fy FF peewee pr. 192 
Government Hamper an Industry Vital to 

Prosperity? Why Does ........ccsesssssees June 186 
Government Policy Discourages New ay 

IEE» s ccncscasecasnscvatapsoonbinsanantigigsanenssuns 177 
Government Surplus Should be Placed on the 

Market Quickl Se Oct. 228 
Govro-Nelson Co. 

Axial Relief Grinding WERCUIC. cccccscerece July 224 
Graf, E. H. T., PERBORGL GE ccscccccccncsece May 232 


Graham, W. 


Unusual Results with Automatic Soldering , 


Hydraulic-feed Universal Ay 
Nov. 


Grand Rapids 
Tool Grinding Machines 
Grand Rapids Universal Cutter and Tool 
TREN DE RORERD: cecsvcescccccncssssecsconece 
Granquist, Milton, Personal of . 
Grant, Charles U. §8., Personal of.. 
Grant, David, B., Personal of 
Gray Co.. G. : 
Traveling-head Milling Machine Ap 
Non-metallic Ways for Machine Tables. May 
Gravhill : 
Demagnetizer for Small-diameter Tools..Jan. 
Gray-Mills Corporation: 
Three New Cleaning Systems 
Bronze Gear Pump 
Grays for Engineering Equipment, 





Standard 
June 192 
Grease for Ball and Roller Bearing Motors, 


ee Re Dec. 196 
Greases_for High- and Low-temperature ear 
ing Lubrication, Silicone .................- Feb. 194 
Greenall, Lieutenant Colonel Charles H., 
eee ae "Mar. 236 
Gregory, C. V., Personal NE cecsatsnstecinnes July 246 
Griffin Co., George O. 
“Reverso” Thread Plug Gage ..........-- May 220 
Grinder, ‘‘Air-Horse’’ Rotary File and Die 
July 208 
Grinder Attachment, High-speed Surface..July 208 
COUNT, FRED  aicccccccoccnnsscessesconessesecoces aoe. 230 
Grinder, Bradford ‘‘Metal Master” ........ Apr. 213 
Grinder, Espen-Lucas Circular Saw Blade - 
218 
Grinder pate on Oil Film, Backing-up Roll 
* fF FR eee Feb. 187 
Grinder & Sharpening Staybolt Taps .... Dew 210 
Grinder, Hager Carbide-tool ...............++: Feb. 200 
Grinder, Leigh High-speed Flexible-shaft..June 230 
Grinder, New Line of Attachments for Hager 
RR Baa une 216 
Grinder, Sander, and Circular Saw, Parlec 
CAIN <5. thsssscinte nceonaiiantchbectiasecse pr. 214 
Grinder, Thin-body Chuck for Blake Tap..Apr. 207 
Grinder Ways, Carbide Used for Tool...... Dec. 160 








Grinders & Fixtures, Inc.: 











Cieveiens Indexing Head ........0000...... July 218 
Grinders, a “Featherweight Series of 
Pe sy EF ns wiak: Feb. 199 

rinding an pping Machine, Wickman- 

Neven Bench Aug. 211 
— and Polishing, Demonstration Rooms 

‘eo = Mar. 240 

G n 00) n achine, 

rindiig ‘Universal ne Sept. 224 





Pp 
Grinding Attachment, Gianna Radius..Apr. 207 
Grinding, Belt—One of the Later Develop- 


ments in the peoseemesand Field. W. A. Pap- 
ME sakuentcnhachbesalnustntccackebexsnbhankipenbsden’ Dec. 155 
Grinding,” Genterless, ‘see Centerless 
Grinding Conical Surfaces on Small Pivot 
Screws, nt UE. anvacrcerenesadence 185 
Grinding Fixture, Govro-Nelson Axial itelict es4 
Grinding Fixture, Scherr All-purpose Tool- 
May 216 
Grinding Sintunen, Improved ‘‘Ind-L-Way’’ see 


Grinding “Fiuid, Water-soluble “ificrogring”* 


ay 

Grinding Lathe Tools to Eliminate Chatter. 
Wis CNBR ancceccctcsescesscoccacses May 174 
Grinding achine, Bryant Interna Mar. 191 
Grindin, lachine, Carbide-tool .. May 2 
Grinding. M Machine, Cincinnati Mo wound Cutter 


wala 











and B. geens eneseensceeemecsnocoans. shacesecsssé May 194 
Grinding Machine, Curved Clearance" 
Reamer and Cutter ..........cccccccscccscees 201 
Grinding Machine, Excel Universal | Gitter 
ANG TOO] ....cccecccceerssesecseesecsrerenseeseess Aug. 205 
nding Machine for Heavy Diesel-engine 


Gri 

Crankshaft, Landis Hydraulic Crankpin..Jan. 197 
Grinding Machine for Spur or Heli o—. 

Pratt & Whitney Universal Gear 
Grinding Machine, Grand a iio 

Cutter and Too Jan 
a Machine, Hanchett Duplex itotary 
Grinding Machine, Hobart Buffing and....Mar. 20 
Grinding Machine, Lidkoping Conteriees, .Feb. 203 


“Fine Work on Milled Parallels for Hold- 
ing ork on Magnetic Table of. Frank 












































Ss siedian na nina eh Geli condineneihi June 197 
Grinding Machine, Newton Radius- link... Son. 194 
G = achine, Precision Internal........May 198 
Grin 1'4 achine, Profile — 204 
Grinding Machine, Royal Oak Tool.......... 208 
Gnnd ing — Simple atetnod of Buipicar 
ing Cam aces on a ace. 
‘ Lo me npeonsss *« 3 14 194 
achine, ompson risa ‘orm 
cat eesncmrses aint  G 


Grinding Machine with Electronic Gontrol, 
Sheffield Templet 
Grinding Machine with “Wheei- forming ae 
Rolls, “‘Truforming”’ ............0 unimeumdins 208 
Grinding Machines, Arter Rotary Surface 
Jan. 30s 


Grinding Mochines, Cincinnati Precision 
ter-type Plain ..... yo 212 
— Machines Equipped with New Head: 
Cincinnati Hydraulic Universal....Feb. 198 
aubetiae Machines, Grand Rapids Hydraulic- 
feed Universal and Tool Nov. 204 
Grinding Machines, ern on seer +4 
KF SiS ~- eee Apr. 160 
Grinding Machines Posmete Interchangeabi ity 
in ——. Jig-boring an Jig-. 














we -+-.-Mar. 163 
Grindi of "Siiliing Gutters for’ Gontinuous 
inding of pO eae inure tee 
Grinding on a Cylindrical Grinder, Gn. 
OS ee eer Feb. 180 


a | — Modern Fiat. Surface. J. C. 
_— and W. S. — 





‘ May 
2 - June 





1 
1 
| eee ck & 
Grinding, “Some Gonsiderations in Internal..June 1 
Grineees S ne and Frequency Geneagier, -_ 

2 


-cyc! 
Grinding Spindle, Ex-Cell-O “High-speed... July 


Grinding Wheel, see Whee 

Grip Designed to Hold wives Specimens, 
NID ois vcnscnasccccavssavcncsesseveeger Oct. 209 

“Grip-Master’’ Vise, Heinrich................ Jan. 209-A 


“Grip-Slide” Threading and Tauping Tool..June 220 
Geioies Inserts for Holding Devices, Kenna- 
ckiaeinakaashidssasducachyaabkessninanenes akin ul 
Grohe, Dr. Arthur H., Personal of............ Feb 
Groove, Drill Jig for Producing Semi-cireular 


1rooving-tool Blades, Kennametal Solid. ANE. 
Gross, Charles, Personal Of...........sceccscceees 
Grouping Eliminated Center-wing Hottionecks, 

i sacpcsvastnetsaunecnoaseasabonsn sasesbeene coo. 162 
Grove Regulator Co 

Non-metallic Three- -way Valve July 
“G-Sol” Safety Solvents for Cleaning Precision 
Bearings and Instrument Parts M 185 
— for Servi 


P 
Guard, Dake Punch “Press... 
Guard for Power Presses, 
Guba, F. A., Person: 
Guerin, Henry 
Gulf Oil Corporation 
Oil «perploration, , from Air Made Possible ay 

















RRL IRD LH 27 
Gua, © send Rivets and Bneumatic-hvdraulte os 
Gustateon, Cleo E., Personal ee tee, 234 
Gustafson, Floyd G., Personal of..............Oct. 238 
H 
Dinan, Ti. W.,, POCBOMA) OF .necccerceccncscasccsscess Sept. 242 
Hacksaw Blades, Obtaining “Full Vaiue fom 
Power. Benj amin , aeemaay. beeeas crcceesossa Ate 
Hager & Son, 
Carbide-tool IN fennel ite el Feb. 200 
New Line of pone AS for Hager Carbide- 
yg "eee pnitaeecanabe coccocedume 2316 
wy oy aslo 1 Bearing. 230 
ii Pherical Bearing........... wad . 22 
Hall, A. P., Persona RE «July 245 
Hall, John_D., Personal of , 252 
Hallander Tool Co., Edward: 
eS 8, ren ecoceeee DOG. B13 
Hallier, David M., Personal of......... nate July 246 
Hatoa. 8.: 


odern Flat Surface Grinding Practice..May 168 
Surface Grinding with Cylinder and See- 
mental Wheels. une 158 





Surface Grinding with Periphery be Straight 






























Wheels csosreeduly 169 
Hamacher, J. D., Personal Of........s.ccccoeee Aug. 238 
Hammer, Small *neumatic Oct. 226 
Hanchett Mfg. Co.: 

Duplex Rotary Surface Grinding er 4 eee 
Magnetic Chuck with All-steel Top Fi 208 
Hancock, William A., Personal of.............. 212 
Handschumacher, Captain A. G., sae “ot 22 
‘“‘Handy Hoister,’’ Lewis-Shepard Improved . oe 
Hanna Engineering Works: 
Air and Hydraulic “Control Valves........Apr. 222 
Hanson-Van Winkle-Munning Co.: 
Manodyz Process for Manganese............ Jan. 154 
Hard-facing Alloys for Electric Arc Appileation 197 
ec. 
Hardened Steel Rollers -Oct. 194 
Hardening, Flame, see Flame-hardening 
Hardening, ace Equipment for Bright-. 
Cc. E. Peck Mar. 178 
Hardening, Inducticn, see Induction 
Hardening of Tools and Machine Parts in Con- 
trolled Atmospheres, Bright-. ©. E. Peck 
a Feb. 158 
Hardening, see also Heat-treatment 
Hardig, E. G. | ere se.dune 238 
Hardinge Brothers, Inc. : 
High-speed Precision Lathe. ol . 198 
Collet-holding Fixture ...............ssccscseees Mar. 216 
Precision Second-operation Machine Designed 

for High-speed fustnet ion y 201 
Hardness Gages, Webster.........ccccccsesesseees = 216 
Hardness Tester for Small “Ferrous Metal Parts, 

PIII sviccntseasnanenisbehasiacecshentscasrnans 198 
teen Testing, “Application of Gemented 

Carbides in Jan, 168 
Hardness Testing Hammer for Portable Use . 
pt. 
Hardness Testing Unit, Wilson Universal....July 220 
ee Mar. 236 
Harrell, Personal of........ «Sept. 246 
Harrington, Carlos E., Y mee of. ..-Mar. 235 
Harris, Irving, Personal Of........00... ...Nov. 224 
Harris, J. R. G., Personal Of... .-May 240 
Harrison, Charles, Personal of... +..July 240 
Hartig, Ernest L., Personal of...........0.s000+ Aug. 236 
Harvill Mfg. Co., H. L.: 
New Line of Die-casting Machines........ Oct. 200 
Automatic Hydraulic ie-casting Machine a 
ec 
Heavy-duty Die-casting Machines........ Jan. 205-B 
Harwood, a © ae May 239 
Haskins Co., i ae 
“*Electric- “aie Controlled Tapping ae vox 


Drill Press Tapping Head 
Hawks, F. C., Personal of...... 
Hawley, Frank M., Personal of.. . 
Haynes Stellite Co.: 

— Casting on a Mass Production 

DINED ciccushncehslabbnneeidnsasinniananeccaenesaecaan 

Secret Wartime “High: “temperature 

Now Available for Peacetime Use...... July 
Heald Machine Co.: : 
Set-ups That Solved Nine Borizing Problems 


an. 
Heat for First-aid Use, Portable Source of..July 
Heat-treating Furnace, Sentry Electric...... Feb. 
Heat-treating Furnaces, Cooley Small-size..May 
Heat-treating Ring Gears by Electronic Process 


an. 
Heat-treating, see also Hardenin 


Heater for Plastic Preforms, G-E Dislowais ° 


July 

Heater for Production Soldering, Marion In- 

duction . pasobaeesnsé Mar. 
Heating, Induction, see Induction 





Heating Unit, Thermall High-frequency....May 1 
Hecht, Irving A., Personal Of.........c.cccccsees July 
Hedstrom, ATND, TOMBE OF....cccsecsccccesessees May 
Heim Co.: 
Menosnel pme 2 and Spherical Bearing 
Ris ccicaosunbtanniunchccchecshbnanssaaen 
Heinrich ‘‘Grip-Master”’ "Wise........ 


Heintz, Charles E., Personal of................ May 
Helical Cutter with Adjustable Blades. dia 


F. Smith 
Heller, Carl Beg EOTHOMAL Cl .cccscccceccece 
Heller, Sr., Alfred L., Personal of... ae 
Helm, Edward E., Personal - RR Mar. 
Hendy Tron Works, Joshua 
“Curved Clearance’ 





‘Reamer and Cutter 
RR re Dec. 
Henry, J. ¥ _ een sarcessncesonses penne 4 
Heppenstall C 
rehardened ‘Die Steel for Use in Zinc-alloy 


snes June 
Herb, “en 6: 
Tool- — Precision on a Mass ime 





Forging Aluminum 
| Press 





May 
cynics “Sleeve Production Embodies Untave 
a | eer Ju 
= same Oldsmobile Three- -piece — 



























bnhsandinasreenegbidenbesisgbadensesnnebocosceqsanioes 141 
Herbert, W. B., Personal of... ——. 245 
Herman, Personal of.. «dune 238 
Hermann, C. C., Personal Of...-..-c.ssecccveee Sept. 242 

Jr., Dr. Charles ie a of....Dec. 246 
Heseo Drilling and Reaming Unit.............. _— 220 
Hess, Dr. Wendell F., Personal of............ Nov. 226 
“Hi-bake’ Enamels Provide Hard Siainiproot 

Finish, New_All-synthetic Feb. 194 
Hickey, F. C., Personal of........... . 244 
Higgins, Roland S., Personal o' g. 238 
High qpeet Steel, Applica tion” of Nusite— 

Specially Heat-treated. Arthur A. — _ 
2 
High-speed Steels, Even Distribution of oo 

CIE EIEIO sanatnchennseseccnnessieecnenns ug. 198 
High- -temperature ‘Alioys “Now “Availabie _for 

Peacetime Use, Secret Wartime............ July 183 
Hild, Henry F.: 

Hydraulic Strippers Facilitate Drawing a 

ME UIE sinksatebsatnsnarsnadcoanaseseunanel 147 
ee Lieutenant Colonel Harold Tes Wernanal 

siedns sagnbbiaeaeaananantibhanadien -Mar. 236 
Hiltor on, N.C. Obituary eenabeoesesae’ May 242 
Hindman, William P.: 

High-quality Tank Manufacture...........Jan. 135 


10 


Hinman, C. W.: . " 
Forging | with Chened Dies in Hydraulic 
NNN i innccthintinksanininhinibhuabnadesinebanined Feb. 176 
Hoard, William E., “Personal (Se «Oct. 234 
Hobart Brothers Co. afi 
Pedestal Type Buffing and Grinding Machine 





ar. 206 

Hobbing Machine for Heavy-duty Work, Barber- 
Rn Apr. 208 

Hobbing Machine, - Gear Hobbing Machine 
Hochbaum, Adolph Personal of............ Oct. 240 
Hoddeson, Paula S., yo of 212 
Hodnette, John K., Personal of............00+. Apr. 252 

Hos. Mfg. Co. 

- ——d even Holes in Five Different Direc- 

hsbabehbennsenaceshnanssnngssecanbegrenebeonnsoons Apr. 159 


Hoeftgn “edward C., Personal of.. 





Hoenicke, Edward (., Personal of.. Dec. 246 
Hoffer, James F., Personal Of......s:cs0cseoeseee Apr. 244 
Hoist, Lewis-Shepard Improved... Feb. 213 
Hoists, ee: July 208 


Holding Work on Magnetic Table of Grinding 








Machine, Milled Parallels for. Frank H — - 
une 197 
Hole and Washer Cutter, Wyco aed ~ ne 
uly 222 
Hole Diameters, Moore saat Taper Gages _for 
is cnttcnsncontspscsocsonsnssovete sstbeceneneed July 222 
Hole Engineering Service: 


Drilling and Reaming Unit........ Feb. 220 
Hollow- ailing Machine, LeMaire eee 4 


an. 204 
Homewood, Jot 





A Mathematical PRORIOM ..cccsesesss aeubesaasd Oct. 194 
Honan-Crane Corporation: 

EE SRN i sacabeavkasaunsndinennensnentoeunsancnnne . 216 

Sump Cleaners and Coolant Filters. - 216 
Hones, Bay State Diamond — poossonccesced Oct. 224 
Hones, Diamond ‘‘R’’ Files and................ eb. 224 
Hones, Half-round Diamond- a ene Hand baa 

pt. 2: 

Honing Technique, Progress in.......... eccccoeeNeD. 185 
Honing Wheel, Diamond Cup-shaped.......... Jan. 208 
Honing Wheel Facilitates Finish- sharpening: of 

SS eae a June 176 
Hopkins, Nelson M., Personal of............... May 239 
Hopper Feeds for. ., \ , eeneunenie Parts, 

Automatic. E. W. Dustomn.............ccccee. June 19% 
Horack, Frank: 


Milled Parallels for Holding Work on Mag- 

netic Table of Grinding Machine......June 197 

Horsepower Ratings for Silent Chain Dives on 

ar. » 

Horton, Holbrook L., Personal of. Mar. 235 

Hose, Flexible Stainless-steel ......... ---Oct. 170 

Hosford, William F., Personal of Dec. 244 
Houghton & Co., E 









Selecting Drawing ~ Compounds for Press - 
eo eercesccccccccsccecccecceceesseeseccsscoesseces pr. 57 
Some. "Points to be Considered in Seiecting 
Drawing TAGIcants.......00.cccseccscoccecesces 
Howard Tool Adjustment Block.. 
Howes, Charles E., Personal of................ Ja 
Hubs, Fixture for Spot-facing Ends of Lever : 
ar. 2 
Hughes, Theodore G., Personal of..............May 234 


Hullinger, O. M., Personal of...... bsieabebepaned Oct. 234 
Humidity _a Cause of Trouble in Abrasive 










Wheel Drying Rooms. «Oct. 167 
Humidity } eee G-E Automatic... Aug. 220 
unt. 
Electronic Equipment Facilitates Wire-rope 
Manulactarer § ...cccccoccseesese = Jan. 171 





Hurt, Allen, Personal of ... 
Husemann, E. W., Personal Apr. 244 
Huston, Charles Lukens, Personal an. 213-D 
Hydratrol Lathe with Automatic Feed Regu- 
lator and Antematieney Positioned Seas, 





Feb. 240 





SID, cicccrsacenaceaciseebibaicnipantnancbinsiing Mar. 190 

Hydraulic Circuit in’ Bending Machines.  B. 7. 
DeWitt and Harry S. Nachman......... -.June 149 
Hydraulic Control, Sperry Miniature.......... May 216 

Hydraulic Cylinders, Anker-Holth ‘Non rotating 
June 226 

Hydraulic Machinery, Inc 

= Machines for *Broaching Splits _ 201 

Hy-Mac Srens with. Continuous Dial Feed 
and Automatic Work Ejector............ 201 
High-pressure ht, Pump lasinendig yo ~ 228 


Hy-Mac Special Machine for Drilling, Spot- 
facing, Counterboring, and Tapping..July 204 
Hydraulic a m4 Industrial —— 158 
Peerececceressccesseesecceeeees v 
Hydraulic Power  haendiion, Denison Packaged 202 
Hygpeiic Press Mfg. ° 


Co. : 
uge High-pressure Die-casting Machine 












216 

Forging with Closed Dies in Hydraulic 

ECR ER Eo --Keb. 176 
Turbojector Molding Machine.............++ May 195 
igh-pressure Die-casting Machines...... June 203 
Hydraulic Press, see Press 
Hydraulic Units, John S. Barnes 220 
Hydro-Aire, Inc. : 

Multi-way Selector Valves ....... . 210 
**Hydrocast’”’ Die-casting Mach ‘ 203 
Hydromatic Milling Machines, nee Plain _ 

and a on ..Jdune 205 
Hydropress, In . 

“Hyd rocast”” "Die- ~casting Machine July 203 
Hygiene U: Tses, “Tri-San’’—-A New Material - 7 

MII cnsacecctescseuedesnapesisenesestsevecseinnl Sept. 207 
Hy-Mac Machines for Broaching Spiit-me 

IN icotsnubecentinasnsendisanacrbincdiniachsbaisebies Oct. 201 
Hy-Mac Press with Gontinuous Dial F ed and 

Automatic Work Ejector................sss.00+: Dec. 201 


“‘Hy-Mac” Special Machine for Drilling, Spot- 
facing, Counterboring, and Tapping...... July 204 
Hypersonic Analyzer, Non-destructive Material 


BS See sesntibninaeessenh Jan. 184 
I 
Ideal Commutator Dresser Co. : 
Super- sensitive Balancing Ways..........0. Sept. 230 
*‘Air-Horse”” Pneumatic Riveting Ronee 199 
“‘Air-Horse’’ Rotary File and Die Grinder iia 
u 
Imp Lo-Swing Automatic igthe with Rokaey 
Loader and Double-end hasspoenaannel 196 


“Impact Air Hammer” Units for Riveting and 
PUTIN sss cccivantinunantessstubsniibiiebbessamakasaicen Apr. 216 

Impact Values of Steel Castings for Use rs 
Extremely Low Temperatures, High...... June 190 

Imports, Export Trade Requires........scss 228 
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Incentive Payment Plans, Practical Pointers on 
the Establishment o' 
hesuits Obtained with we 


Sept 





Incentive System, 
Lincoln ......+. 

Incentive Wage "Plans. 
independ’ Pneumatic Tool Co.: 
hor Pneumatic Impact Wrench .......... 
Independent Research Committee on Guttine 

luids 

Annual Meeting Held in Detroit............Dec. 
Indexing Device for tures, Simple........May 
Indexing Device, ‘“‘Quadrill” Equipped = 
ec. 


Indexing Head, Cleveland...........-.--ssscssseeeJ Uly 

Indexing Machine for Milling, Drilling, and 
Tapping Motor ramen, Davis & Thompson 
Four-station Apr. 

Indexing-table Machine, Snyder Special i 
station 


no rable Type Machine Tools, Pane 
ollet Oct 


m8, "Bederal Smaii-size Dial............Aug. 
a for Checking Close Tolerances, 
Indium — A Metal Acquiring Industrial F_ 


nifica: 
= Way" Drill Grinding Fixtures, “ine 


‘oved 'e 
Induction Brazing of Carbide Tips to = ls 
pr. 
Induction Hardening Specie up Lead-screw Pro- 
oan Charles H. Parks and Dr. Joseph 


ch 

Induction Heaters Speed Shrink-fitting Onera- 
tions, Standard-cycle Feb. 

Induction Heating Applications in the Machine- 
building Industries..............00++ ug. 

Induction ee ey Brazing Tool Tips to 
Shanks by. T. A. Vernor and E. F. —_ 


Induction Heating Corporation: 
Master Induction Heating Coil with - i 
changeable Inserts Vv. 
Induction Heating Coil for Localized Hart 
pr. 
Induction” Heating Lc nanemnmued for Forging 
Operations, Autom: 
Induction Heating, mes "on 
Induction Heating Coil for Localized Harden- 
ing. pr. 
Induction Heating Coil with Interchangeable 
Inserts, Master. ov. 
Industrial Cooperation is Essential to Engineer- 


Progress. 
tndeeniel Diamond Association of ae 
Industrial Diamond Trade Association 


Formed .. 
Industrial ul Mfg. Co. 
-— *nd-T-Way” Drill Grinding = 
Industrial Oven Engineering Co. = 
Heavy-duty Constant-apesd, Constant-tension 
Winding Reel 
a Progress Starts Endless Chain of 
ctivi 
Industrial Progress, Lemmas are Unlimited Pos- 
GETIIED TE ccccoccccscnquescsongncccoenpncespecgsod Jun 
—— Relations” for Sound industrial 
*rogress, 
Industrial Wespand Machine Co 
Portable Industrial Washi 
“~~ How Germany Bui 





















































Apr. 

















~ al -Oct. 
t Up Its Manu- 
Dec. 


Indwatay, ne nitiative and Enterprise are the 
Cornerstones of Dec. 
Industry is Still Operating Under a Dictator 
saci to Victory, We Should Not ionset the 

Contribution 
Industry Vital_ to Prosperity ? Why 
Government Hamper al............ssssecsesses 
Inflation, A Manufucturer-economist “Aiiaises 
Labor’s Trend Tow: 
Inflation? Do “the “Blind Lead the iilina” 
—_ the Ditch of 
Ingram, R. Personal of.......... ose nara 
Inhibitors Developed for Inside Storage Protec- 
tion, Rust 
Injection Molding Machines....... oken 
Injection Press, Van_Dorn Plastics. 
Inks for Marking Plastics, Rubbe 
sulated Wire 
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July 179 


156 
181 


ec. 178 


215 
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226 
198 


213 
215 
174 
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208 









nserts for Holding Devices, Kennametal 
Gripping.............+ J 224 
Inspection Employed, 4 Ford, Magnetic....Sept. 171 
Inspection in Mod Industry, Magn —y 
| Sl eee See 179 
Inspection Machine, Automatic..............0++ 214 
Inspection Methods Under Buick’s New Pro- 
gram. Charles N. Offleld............s.ssecsseees 139 
Inspection on Jig-boring and iig-eringing 
Machines. J. R. Moore..............ccecescees Apr. 160 
Inspection Operations, Multiple Height Gage 
Simplifies Lay-out and.............sessesseeeee Sep 
Inspection Plate, Ex-Cell-O Taper .. 
‘Installograph’’ Drawing ......ccccccccccscccccseee 
Instrumaster Industries: ‘i 
Aids in Making Three-dimensional Drawings 
May 224 
Instrument Parts Corporation : 
Meehanite for Screw a Cams...... Dec. 195 
Instrument Society of Ameri 
Organization Meeting Held in Patches a8 
Insulating Board Made of Non-cotton Cellulose, 
Improved Electrical ..............ccsssccccccsess Nov. 175 
Ineulation for High Temperatures, Silicone 
June 173 
Intermittent Motion for Changing Timing 
Interval for Air-valve Functioning.......... May 182 
Intermittent Motion Mechanism, Irregular. 
le, BRIE cceaccoccnssncsorccesenssereccocenoosoces May 181 
International Nickel Co., Inc. : 
Hardened Steel Rollers.......c..sssssssesseees: Oct. 194 
Machine-tool Cast Trom.............scseseeseeees Dec. 195 
Outstanding Operations in  Processing_ of 
Nickel and Nickel. aley Products...... Feb. 164 
Manufacture of Welding Electrodes........ Apr. 152 
High-strength Castings ..............sssssssee June 192 
Production of Clad Steels by Rolling...... July 158 
Material for High-strength Clutch Plate 
Aug. 194 
Nitriding Stainless Steels.................:00+ Aug. 234 
Inventors from Infringements i U. Govern- 
ment, Protecting Rights of. . E. ties 
Sept. 167 
Iron and Steel, Color Parkerizing Increases 
Corrosion Resistance of July 197 





Iron, see Wrought, Cast, Malleable, etc. 


Iron with Carbide Cutters, Milling Cast....Sept. 153 
Irregular Intermittent Motion Mechanism. 
IIT sist aneeeieaieieitittitinnidigneatinnninasaneaiibied May 181 
Irvington Varnish & Insulator Co.: 
Heat-resisting Plastic Tubing Has Improved 
SIT ancsnchiescseanondsonppsedioneniuanoebe ar. 185 
Flexible Diaphragm Cloth Resists Tempera- 
CIE WI icccsccanbapecsessecciosenvenceisnnanse July 197 
Island Equipment Corporation : z 
Sectionalized Assembly or Production Line 
ay 167 
J 
& S Tool Co.: 
Radius- and Angle-dresser..............cssssee Nov. 222 
Jack & Heintz, Inc.: 
SEINE, TINIE: sancnsansansoneccrdcoensnescnioaned 206 
Cast-aluminum se op Engine 
Horizontal Cylinders ...........scsceseseeees 
Jade & Spanik: 
Self-oiling Lathe Center................00++ — 
Jackman, ~~ T., Personal Of............000+ 
Jacobs mm, © 
Rubber: lex ‘Drill Rs csntenesenccennnna 
Jacobsen, E. R., Personal of............ os 
“Jam-Proof’’ Tap-holder, Barnaby 


Janette Mfg. Co. 

Speed Brass with Double Planetary J 
Jansson, A. W.: 

Spindle-control and Collet-operating Mechan- 

ism for Screw Machines... uly 

Jappel, Frank O., Personal of.. 
Jennings, Charles’ H., Personal 0 
Jensen, Otto M., Personal of........... 
Jessop Steel Co. 

New Composite Steel for Knives and Blades 























Nov. 174 
“Jet”? Drill for High-speed Production Drilling 
: M Mar. 218 
Jet. Engine Developed to Drive Planes on Long 
_ Flights, Torpedo-shaped ...............cessseees ay 178 
Jig Borer, New Sip High-precision............ July 202 
Jig-boring and Jig-grinding Machines, Inspec- 
fy St > “See reeeeEe Apr. 160 
Jig-boring and Jig-grinding Machines Promete 
a neeeemnaned in Toolmaking. J. = 168 
Jig- voor nh Machine Equipped with Large Built- 
in Rotary Table, Pratt & Whitney........ Oct. 216 
Jig Boring Machine, Master Model Cleereman 29 
ar. 198 
Tig Designed for Drilling & Bellcrank Lever 
Having 8 Frorinell Afii......ccsccccocessecossves Jan. 188 
sig. oe Drilling Cross-pin Holes in Shafts pom | 
____ RETAIN Feb. 212 
fig’ for Drilling Sleeve Flanges.................. June 196 
Jig for Drilling Small Levers, General- — 197 
Jig for Drilling, Tapping ma al facing the 
Shank End of a Smali Forging............ Mar. 182 
Jig for _ ne Blades ve “Carbide Milling 
IIT i cconpnnpenndccaantioumantinbiiaendéaninenendinesea Apr. 232 
Jig iw .——— Semicircular Groove, Drill 
pay 184 
Jig for Swivel Bracket, Drill................... June 189 
Jig with Half-bushing Guide for Drill, Slot- 
aa EEE 195 
Jigs and Fixtures Deskseed for Milling Gear 
pump Body Cavities.............. ensienahincinanell Apr. 196 
Jigs, Drillet Box so . 210 
Jigs, ‘‘Kam-Grip” Drill May 199 
Jigs, Masonite Die Stock Used for Drill....Nov. 165 
Jigs, Reinforced Plastic Resin Tested for 
Tc cistacigusbnnainnehbebniedannnanetonin July 196 
Jigs to Table, Slides for Holding D sooeduly 195 
Jigs, Woodworth “Miniature Cone-Lok”....May 216 
Job Evaluation Methods Discussed at the 
A.S.M.E. Spring Meeting May 191 
Jobs, see also Employment 
Johnson, C. F., Personal ty 212 
Johnson Machine Co., Carlyle: 
Safety Clutch with "Lutumetic Overload 
SII inc cunesusshebpamnhpiieastestbamseoniennd Jan. 198 
Johnson, Ray P., Personal of ..Dec, 242 
Johnson, Stanley E., Personal of............ Sept. 246 
Joints, ‘““White Line” Precision-made 
Universal ... skisbiebAAbkabsbesccosecniensois 22 
Jones, E. H., Obituary . 45 
Jones, Frank W., Personal of -C 


Jones & Lamson Machine Co.: 
Automatic Self-opening Die-heads and 
Ground-thread Flat Rolling Dies...... June 
Jones & Laughlin Steel Corporation: 
Ten Tons of Steel Handled by One Man Aided 
by_Battery-powered Ram Type Truck. sy 
Jones, Lewis A., Personal of ....... eccccocee MSP, 
Jordanoff Corporation: 
Visual Education by Means of VV. 





208 


Exploded Views, and Transvision...... ar. 180 
Junk, John P.: 
Die Equipped with Three Tool Bits for 
Notching Flanged Shell ................ Nov. 181 
Juran, Joseph M., Personal of .............. Jan. 212 
K 
a Ol a. a ee May 199 
Kane, William E., Obituary eee Dec. 250 
“Karbo Kasing”’ Process sanguiies Salt’ 
SRE He Rertioe: ecsnees pr. 201 
SS. : Frank C., Personal OF heccks «. Feb. 245 
asper. 
Intermittent Feeding Mechanism Designed 
to Operate Two Slides from One = 198 
Spring-actuated Receding Guides for Locat: 
ing Work in Coining Die .............. ec, 192 
Die for Forming Irregular-shaped Spring 185 
an. 
Interrupted Rotating Motion with Quick 
eee eer F 189 
Irregular Intermittent Motion Mechanism 
> May 181 
Kaydon Engineering Corporation: 
Conical Roller Thrust Bearings ........ Mar. 211 
Unusual Type of Narrow Large-diameter 
BEE SOROS dussssesssciaeieneas pr. 194 
Kearney & Trecker Products Corporation : 
Milwaukee ‘“‘Autometric’’ Boring a. 201 
Combination Milling and Boring Machine 
Jan. 195 
New Line of Milling Machines boocem . Apr. 209 
Keene Valley Engineering 
Form Tools and Adapter for Small-lot Bans 218 
eb. 


11 












Keller, Fritz L.: 
Simple Method of Duplicating Cam Surfaces 
a Surface Grinding Machine........ July 194 
Kelley, J. Robert, Personal i simenie «--. Mar. 235 
Kellogg Co., 
oS of the Peaceful Gains from the Atm 
MONROE  ccccncncesnzcseansnensesnens 228 
Kells, Charles F., Personal of ... eee 230 

Kelly, Vincent K., Personal of A 244 
“‘Kengrips’’——Durable Gripping Inserts for 

Holding Devices ...........+++ anbcnepianinns ee July 224 
Kennametal Inc. : 

ae | eR eee wee. Sept. 236 

Demonstration of Kennamilling 179 

Universal Face-milling Cutters Mar. 218 

Gripping Enoents for Holding Devices.. July 224 

Disk Type File .........+sssscccesessesees eee Aug. 218 
Kennamilling, Demonstration of . 79 
Kerr, A. J., Personal of ..........0.. 252 
Kerrigan, Walter C., Personal of 240 
Kett Tool Co.: 

Floating A 222 
“*Key-Lok’’ Brake Blocks ............ 85 
Kilburn, Warren J., Personal of. 224 
Kile iss G. D., Personal of........ 228 
Killfoile, Daniel J., Personal of 234 
Kindt-Collins Co.: 

Lubricant Improves Action of Metal-cutting 

| | Eee: ept. 207 

Metal Dowels for Patterns and Core-boxes sce 


Ju 
— ys spies and Stretch | omc Euplovet = 
Building. B. ubbs. 
Kine Charles *., Pe rey of . 
Klein, J. L., Personal of 

















Klett, Fred F., Personal of ...........-.cs0«- 
Klingeman, William E., Festenal 
Knapp Co., Jam mes 
“Pre-Selectric” Bower Feeder for Deep- —_ s00 
Kneen, H. r., Personal Of .......c.00« . 246 
Knight, Oscar A., Personal of 234 
Knives and Blades, A New Composite Steel 
DEEP’ sansenhnusenpannonggnoneconscnontbansspessneenese v. 174 
Knox, William E., Personal of ............ 247 
Knurling Fixture, Automatic heteceens, 
py Se Perera Oct. 189 
Knurling Tool, Ree eo sieaiaibieiaiieietat Oct. 226 
Knurling Tools, Carboloy Pins Reduce Main- 
ee ea May 167 
Knutson, S. B., Personal of ....... » 202 
“Kodak Green Scribing Plate” . 226 
Kofmehl, Paul, Personal OF  ....ccccccccccce ” Se pt. 246 
“Kolene” Cleaning Process that Facilitates” 
Bonding of Meehanite to Babbitt........ July 196 
Kordenbrock, John E., Obituary of.......... June 248 
“Kotol” Coating for Protecting Metal Broaucta 199 
ug. 
K. P. Chemical Co.: 
Coe Suitable for Use in Any Type - 
RELI ALD LOE ra 8 Apr. 200 
Kraus, ‘Chasies I., Personal of .... 238 
Kraus, J. J., Personal Of ......ccccccceseoees ept. 242 
Kraut, H. B.,. Personal of .... Sept. 250, Soot: 242 
Kraut, Lieutenant Colonel “Ralph Bus Personal 
OE: :sccicetahinnddanpeneniesiaheaseoesenavincemmmanbinns Oct. 242 
Krieger Color & Chemical Co. 
-— = . panes Dye Sets to Permanent Epoey 185 
“Kriegr-O-Dip™ Black Plastic Dye Sets to 
Permanent Ebony Shade ar. 185 
Kriston—A Non-flammable Thermosetting 
PURINES cnddnbncdninneosnhenstnvocpbasccenabiasoesees 196 
Kronenberg, Dr. M. 
Initial Contact of Milling Cutter and ly -4 
OR ee Oct. 149 
L 
L. A. B. Corporation: 
Vibration Test Table Used to Shake Out 
Faults of New Designs...........0.se+sese0 Nov. 167 
Labor and Management, A Common-sense 
PrOSTAM FOF cccccccocecccccccrccccccccsceso sccooee Hed. 182 
Labor Efficiency Affected by Dreaft........ Sept. 178 
Labor Leaders Prevent Full Employment by 
Present Policies, Government and ...... May 187 
Labor Policy to Minimize Industrial a 7 
i; JERE .. dnciuianncesinahashwemsesasceonsanpunh Apr. 169 
Labor Relations Institute: : 
Practical Pointers on the Establishment of 
Incentive Payment Plans .............- Mar. 186 
Labor Unrest is Genuine Worker- ilatiagement 
Cooperation, Only Remedy for.............+ 156 


Labor’s Trend Toward Inflation, 
turer-economist Appraises 
Lackey, W. —~» we Personal of 
Ladwig, Arthur A., Personal of 
Lagerfeldt, Ralph G., Personal of 
Lake Erie Engineering Corporation: 
Giant 6000-ton Hydraulic Press with bm 
Height of 43 Feet 
Bending and Forming Press 
Lamb, Captain Carl J., Personal of Jun 
Laminated Materials or Measuring Sheet Thick- 


A ticnetac: 
Mar. 














ness, Gage for Inspecting Bonds of...... ay 224 
Lancing Facilitates Scrapping of Huge Cast- 
EMER, ORIG cecccorccccccccescccsrscvccesesccosces Nov. 156 
Landex Improved Die-head ..... - 222 
Landgraff, Ed T., Personal of y 239 
Landis, G. G., Personal of ...... 246 
Landis Machine Co. : 
Special Fixture for Threading Fuse Ate 
ers on Landmaco Machine os 212 
Landex Improved Die-head .... . 222 
Special Work-holding Fixture 215 
. vo 
Lanco Hardened and Ground Die-heads....Apr. 213 
Centerless Thread Grinding Machine....June 200 
“Centering-Throat” Chasers ..........++. July 212 
Landis Tool Co.: 
Universal Grinding and Tool Sharpening 
PROGR _ cecoccceqoccccenccovespovencecscocces 224 


for 


Hydraulic Crankpin Grinding Machine 


Heavy Diesel-engine Crankshafts .... 197 
Landis, W. C., Personal of .......... socepeee tine 247 
Landon, Professor R. D., Personal of...... 246 
Landreth, R. N., Personal of....Nov. 238, July 238 
Lapping Compound, Michigan Abrasive....Oct. 214 
Lapping Machine, Centerless .........000000 e 222 
Lapping Machine, Spitfire Roller ........ Jan. 209-C 


Lapping Machine, Wickman-Neven Bench 


CERI BOE corccsocsncccnccscccncoeepecencconse ug. 211 
Lapping Powder and Powdered Metal for —_ 

ting Diamonds, Diamond ..........0+++++: “Jan. 201 
Lapping Radius-formed Pivot Bearings, Im- 

Proved Methods fOr _..........ccsccccccscceses Nov. 168 
Lapping Tool, Reich “Center... posesounenden May 222 








La Rose & Associates, W 
Thermall High-frequency J ‘Heating Unit..May 
Larsen, Geor eR 
J., Personal és 
Lassen, E. U., Berson 't ee 
Lathe Attachment, “Dunamatic” 
Lathe, Barrett Portable ...... 
Lathe by Relocating Motor and ae 
pan teeny Vibration in a. William Henry 





























epecegce 194 
Lathe Cen Center, J & S Self. “oiling intesnaale ay 201 
Lathe, Centering Device Used in Positioning 
ork June 196 
“Lathe Converter” Changes a sathe into an 
All-around Machine Sh Mar. 176 
Lathe, Crozier Vacuum- July 218 
Lathe File, Kennametal ...................- Sept. 236 
Lathe for Small Work, Lodge & ‘Shipley 
BEE wicncusasaseaineannsesscosesne Oct. 199 
Lathe, Hardinge Precision ............s0+00++: Nov. 198 
Lathe, LeBlond Eeese-agetustion sovececeee July 201 
Lathe, Levin Precision Bench ............. . Sept. 222 
——. ee Speed ...... -- Dec. 220 
Lathe, South Bend ...ccccccccccccsccccccccccsece Sept. 238 
Lathe Tools to Eliminate Chatter, Grinding. 
Cc. W. C RIINED dccsshecececeseanssanacsenes May 174 
Lathe, Turret, see guavet 
Lathe, Vari-speed Bench ..............:cs0++ Mar. 196 
Lathe, Wickes p Bove Ol Crankshaft ‘Tuming ose 
ar. 
late. — Automatic Multiple Crank ~t » 218 
GE LLL LES LLL DS. 
Lathe a Automatic Feed Regulator Fame 
Automatically Positioned Stops, Lehmann 
OO OORT ar. 190 
Lathe. wae Rotary Loader and Double-end 
Drive, Imp Lo-Swing Automatic ........ ‘eb. 196 
— Lawrenz ‘Thread Faster” ee one 
vm LeBlond Automatic Crankshaft....Apr. 202 
—_ Multi-diameter Turning Attachment 
ssaseahnehnchiadiadeniatbendantabeadaeeabban ania June 210 
Sete, New and Le gel Monarch........Mar. 187 
Latrobe Electric Steel 
Even Distribution of Pree Carbides Improves 
High- SRE: ug. 198 


Lawrenz ‘‘Thread Faster’’ Attachment for 
Er 
Lawson, S. C., Personal of ... 
Lay-out and Inspection Opera’ 
Height Gage Simplifies ... cs 
Lay-out, Scribing, and Measuring Wo! 
oe | eer § 
Lay-outs, Three-dimensional Plant S 
Lead-screw Production, Induction Harden 


Speeds up. Charles H. Parks and Dr. 

Joseph Libsch aaa enchusacgenaeseuehaneua see July 
Lear, Inc. 

Universal Motors ...........ccssscssssssssees - Dec. 
Leary, Robert G., Personal of ...... ee 
LeBiond Machine Tool Co., R. ‘ 

Automatic Crankshaft Lathes ......... ron 


Motor-head Rapid-production Lathe .... ay 
Leckie-Ewing, Peter H. W. B., Personal S 


‘‘Lectro-Clad’’ Internal Plating Process Makes 
: ate Pipe Corrosion-resistant ............ Jan. 
ee, T. L., 





Lehmann, George P., Personal Of .....-» July 2 


Lehmann Machine Co.: 
Unusual qeachine Performs Many Vested 
































RE ROT 157 

Hydratrol Lathe with Automatic Feed _ 

ulator and Automatically Positioned Stops 190 
ar, 
Lehr, Charles E., Personal of .............. Nov. 230 
Leigh High-speed Flexible- shaft pavers Sune 230 
LeMaire, H. G., gard of scbbcasehaie woe Mar. 235 
LeMaire Tool & Mfg. 

Heavy-duty Vertical Daitiing Machine....Nov. 210 

Heavy-duty Hollow-milling Machine .... Jan. 204 

Special Wheel-cylinder Drilling, Reaming, 

Boring, and Tapping Machine..........Mar. 204 
LeMay, Henry og Personal Oe cca eee Apr. 244 
Lempco Product. Inc. 

Precision Ant “friction Die Sets ........ Mar. 195 
Lennox, George A., Personal of ............ Aug. 238 
Lepel High Frequency Laboratories: 

Induction Hardening Speeds up went ~~ 

MUNIN | ccncancaubanansonansen eccccsnccasnes, GU ROO 
Lester-Phoenix, Inc. : 

Improved Die-casting Machines Mar. 193 

Injection Molding Machines ..... -. May 194 
Levin & Son, Inc., Louis: 

Precision Bench’ Lathe .......... - Sept. 222 
Lewis-Shepard Products, Inc 

Improved ‘‘Handy-Hoister’”’ .. . Feb. 213 
Libsch, Dr. Joseph: 

Induction Hardening Speeds up iesthoges 

ERR REE July 179 
Libsch, Joseph F., Personal of .............. May 239 
Lidkoping Centeriess pone HY Machine....Feb. 203 
‘Lifetime’ Gage-blocks, DoAll aiaanseesene Feb. 222 
Light Metal Machinery. Inc. 
ee Machine Designed for Automatic 208 
MIEN ciniccsdedapscadenmedsccssenaseecesion v 
Light, Bwiveller Grounded Work .. 240 
Lightner, Ralph H., Personal of .. 240 
Lightronic Gage-head inctanbualtianinabes ‘. 207 
Ligon, W. D., wet _ ORR y 239 
Lincoln Arc Welding Foundation, James F.: 
"$200, 000 Arc-welding Award Program 
IRIEL hcccnessonvcrescccsncceeascsecsenene June 183 
a Electric C 

ype Welding Photographed for = 148 

Results a with Lincoin Incentive 183 

aiicakhhnki nua bake sigeekhamasesieeaantaealen ict. 

ma... Electrode for High-tensile Steels 206 

Gear Production Problems peseioan by Auto- 

MND: TEPID sstkncccrenvccseneerernetensas ne 153 
Mies BIC 0.” WONRE ccccicccccccescccase 208 
Only Remedy for Labor Unrest is Senin 

Worker-Management Cooperation...... Jan. 156 

Fiftieth Anniversary Celebrated ........ Jan. 210 

Welder with Diesel Engine Drive........ Feb. 201 

Improved Electrodes for Hard Facing....Mar. 199 

Portable “‘Shield-Arc Junior’ Welder..Mar. 207 

Improved Stainless-steel Electrodes .... Apr. 205 

ncolnweld’”’ Process Welder ... . Apr. 220 

Lincoln Park Industries: 
Tungsten-carbide Rotary Files 230 
Cemented-carbide Reversible-wire Plug Gaees 
and read-measuring Wires 224 
Lindblade, George A., Obituary of. aie y.- 248 
Linde Air Products Company, The: 

Oxweld C-45 Heavy-duty Machine-cutting 

Blowpipe ... Oct. 212 








Teeth of Rack Flame-cut to Shape........ Oct. 230 
Oxygen Lancing B sveneomemnes Serangine of 
ane . Nov. 156 





Oxweld- Uniemnelt Machine Carriage......Jan. 201 

Automatic Welding Process Increased ne 
duction Threefold 

Three Unionmelt Machines Weld Differential 
Housing to Axle Assembly for Trucks 





Oxweld Shape-cutting Machine .......... 
Flux-coated Bronze Welding Rods “ 
Cutting Through 24 Inches of Ste 

Liner Fabric Permits ‘Breathing,’’ 





A 
Synthetic 1 


Le ee RR Mar. 184 
Linxweiier, Carl: 

New Crush-dressing Applications ....... - Jan. 143 
Lipe-Rollway Corporation: 

Pneumatic Bar Stock Feed .............. Mar. 214 
Lippincott, Walter H., Personal of.......... Aug. 236 


Liquid Pressure, Instrument for Accurately 
Measuring Gas or 
Loading Chart Improves Truck Maintenance, 
GUE. ‘ccankcchcchanacaensbssconbacagnensseatsambacacaneh June 168 
Locating Work in Coining Die, ae 
Receding Guides for. L. Kasper..........Dec. 192 
Locke Gage Co.: 
Extra Clearance Provided at the Roots “ 
TE IE TI niccesscsccccscccscansiea Jan, 192 
Lockheed Aircraft Corporation: 
Magnetic Inspection in Modern ees | 


179 
Locomotive-link Grinding Machine, Newton 
Jan. 194 
Lodge & Shipley Machine Tool *- 

Duomatic Lathe for Small Work cscsecce OCt, 199 
Loengard, Richard O., Personal DE. Sept. 244 
Logansport Machine Co., Inc. 

“Rotocast’”? Hydraulic Cylinders............ Dec. 224 

Air_ Regulating, Filtering, and. Lubricating 

__. Serato +2. 204 

*‘Air-Draulic’’ Cylinders ...............000 May 212 

Correction——‘ ‘Air-Draulie’* Cylinders....June 191 
Lord, Thomas, Personal of .................00: Aug. 247 
Lo-Swing Automatic Lathe with Rotary Loader 

and Double-end Drive ...............sese00s 196 
a SS ae OO BR eae = 230 


Loveicy Flexible Coupling Co 
Double-Flex_ Coupling ...... 
Lo _ejoy Tool Co., Inc.: 
Improved Slotting Cutter .. 
Lubricant Developed for High 
MPMI scsdinicnsndssccconcnncetacapaasaieostaien 
Lubricant Improv 
Saw Blades 














Lubricant_in Piston-forging Operat as 
OO RR Te Feb. 174 
Lubricant Lengthens Drill Life by omg 
SIL. UIE ..csnisccnscznsencegasctebasanante 175 
Lubricants for Reaming; Speeds, Feeds po 187 
ug. 
Lubricants, Some ze to be Considered in 
Selecting ee e 176 
Lubricating Unit, _ Air Regulating, 
IS SED oc ssnkscanincavbipassbaonscansiarens n. 204 


an. 
Lubrication Pump, McIntyre Pressure........ Nov. 200 
Lubrication Pump, McIntyre Pressure...... June 203 
Lubrication, Silicone a for High- and 


Low-temperature Bearing .......c..0.css0+0 Feb. 194 
‘‘Lubrigard”’ Safety Device,” Gemco Shaper me s 202 
Lucas-Milhaupt Engineering Co.: 

Parallel-angle Magnetic Vise .............. 230 
Luce, Dr. Alexander W., Personal of...... ion 240 


Lucite Transparent Casing for Duplex Pi , 
line Strainer 
Lukens Steel Co.: 
Steam Platens Produced by Welding..Sept. 178 
What the Designer Should Know About 
— Machinery Parts: 


SacaeechieeeUbedE bau Nacseacseaneinhasctabsaeeeseae Jan. 157 
Saisie was naienemaae Need Capice can les cagetbabamasiniia Feb. 167 
Production of Clad’ Steeis by Rolling....July 158 
ee ee ee ee 2 eae May 234 


Lyon Metal Products, Inc. 
“Packaged” Line of Roiler Conveyors....May 222 


Mc 
McClain, Donald, Personal of............ sooo DCC, 
McClung, Jr., E. R., Personal of .. “ 


McColl, Robert B., Personal of..... 
McCormick, W. H., Personal of .. oa 
McDermond, C. C., Personal of ............ 
McDonald, Daniel E.: 
Gage for C hecking Special Screw Threads 
by Single-wire Method Oct. 
Instrument for Checking Bore Diameters in 





McElgin, James: 
Selecting Drawing Compounds for Press 
MINUTE: sshteakinteiensthahbiukessbatahbsaesdsiniacne pr. 157 
McEntee, Edward B., Personal Of.....cccocee Sept. 242 
McIntyre Co. 
Tool-room Precision on a Mass Production 
ID sackcenbbnaiiadkehiah hariibsenseasionbansiua Oct. 
Pressure Lubrication Pump ... 
Light-weight Rotary Pumps .... 
Pressure Lubrication Pump 
McKenzie Engineering (Co. : 
Chip Separator for Screw Machine ae ~ 

















uly 205 
pei zen. Joseph W., Obituary of Apr. 254 
McPherson, H. E., Personal of ... Feb. 240 
McWorkman, Delamar, Personal of . Apr. 251 
M + 
MacArthur, Henry _E., Personal of 
Macauley, Alvan, Personal of .......... 
MacCutcheon, A. M., Personal of ........ 
MacFayden, F. R., Personal DF ikssive May 23 
MacGlashan, Jr., Ww. 
Automatic Back-gear_ Shifter ceckecsnaenie Aug. 
Machine Design, Ingenious Applications of 
IE IEE IN. snbcctaes kvcvanhenocaneccednccnccess Oct. 168 
Machine Shop, A Model One-man ........ Feb. 156 
Machine Shop Keeps Island-based Planes in 
the Air, Floating Sept. 175 
Machine Shop, Portable Apr. 185 
Machine-tool Cast Iron - Dec. 195 
Machine oe we for Ant ction — 
SL RII ici ssnaniencincmomeneamnadiemadionin 179 
ae Tool “control, Bullard Man-Au- nl 
A Completely Automatic .......ccccssseeeee 190 
Machine Tool Electrification Forum, ‘Westing- 
house Stages Its Tenth Annual ........ May 179 
Machine _ a & Lewis meng * 
RENE cncatcssancnoncapeascsixuxateuacs Acktbabennee Apr. 210 


12 


Machine Tool, Lehmann Multiple-operation 
Nov. 1 

Machine Tool Manufacturers to Aid in Indus. 
trintiantiom GE GORING. .cccccccccccccssccccssce 1 

Machine ‘lool Scale Model 

BS aaa . 2 
1 
1 





ug. 175 

Macunine ‘loois, A User Enumerates Future y 

eae June 187 

Machine ‘'loois, How to Buy Surplus........ Apr. 170 
Machine Tools, How to Deal with Surplus 


Jan. 155 
Machine Tools, Present-day Motor Drives and ; 
Other Electrical Equipment for. G, A. 
RE Te June 164 
Machine Tools, Recommendations by as 4 





‘Tool Dealers on ere Jan. 161 
Machine Tools, Standardization of iicctrical 
Equipment for. RK. H. Clark ............ 176 
Machine '‘I'ools to Work, Putting ‘Surplus. io 176 
Machines for Demonstration Kooms in Trade 
_.. er CE, Jan. 179 
Machinery, Delesnbaing the Base Prices of 
bicabhenetebnageonsebdasessmabesdssansasebiasdnes y 179 
Machining Costs a Minimum, Governing 
Factors in Holding Suaanthinenunkbethihenione ug. 185 
MacMillin, Howard EF. Personal of ........ July 238 
Macomber, Kenneth N., Personal of ...... June 240 
Madco Products, Inc. 
~~ Wheel Beener and Lathe “~——> 
SpieMdakAdisetiehenenidonssnasaeaeanesinte Nov. 212 
Madison- -Kipp Corporation : ‘ 
‘*‘Featherweight”’ Series of Portable Air 
ES eee ‘eb. 199 
Magazine-feed Attachment for Centerless 
PUI, SURED ccscscocnscccnscconnconnsnce ct. 185 
Magnesium, Deep-drawing of. Kalph G. 
EE eee 145 
Magnesium, Heat-resistant Synthetic itubber 
A ERs Re Jan. 181 
Magnesium, Portabie Equipment will Provide 
Expanding Market tor 157 
Magnesium, Relative Cost of 182 





No = 
Magnesium’ Sheets, Furnace for Preheating 
Jan. 208-B 
Magnesium, The Forging of. Arnold L. Rustay 
ORE WEAR Be. TOG ccccescccccsccscvessss June 141 
Magnesium Used as a Substitute for eae | » 
‘eb. 187 
Magnet for Removing Iron Particles from ‘ 





Plastics, Eriez Permanent ............ss000 May 208 
Magnet Materials Announced by G al Elec- 
tric, New Permanent- esgecesconescesooscssecs July 236 


Magnetic Contactor, Westinghouse........ Jan. 208-B 
Magnetic-field Gage for Magnetic-particle 
Testing, G-E ug. 
Magnetic Hardness Tester for Small Ferrous 
PUNE CEM cas ndinncouschsncansanboabscsoucesnen . Feb. 198 


s, Inc.: 
Heavy-duty ‘“‘Body Flo” Magnetic ome 


Magnetic ~~ in Modern Industry. 
_.  *& eee 
Magnetic Shop ea Sweeper ... 
Magnetic Vise, Parallel-angle 
Maznetometer, Oil Exploration from Air Made 
POSMDIS WY AWDOINES 2..00..ccccccscccesccces 
Mahan, 8S. D., Personal of .... 
Male, Lewis J., Personal of 
Management, 


9 

Magnetic Inspection Employed by Ford.. ‘Sept. 1 
1 

1 








“pts eterna 

Management-union Corporation, a Step 

ip. ip OS ae Aug. 188 
Man-Au-Trol—A ms Yotmamand Automatic Ma- 

vor tk 2, aE Nov. 190 
Mandel, H., Perea WED <x cinceaveaaipeandnntibie May 232 
Mandrel with Eccentric Sleeve, Expanding 

Jan. Ree - B 

Mandrel, Young Expanding ........... een Feb. 222 
Manganese, Manodyz Process for ..........+: Jan. 154 


Manhattan Rubber Mfg. Division of iaybestos- 
Manhattan, Inc.; New Type of Brake 


DIR, ATC IOM Sept. 185 
Manodyz Process for Manganese ..........+. Jan. 154 
Manton, William H 


Sine Bar with , Blocks........ Mar. 183 
Manufacturers Mneinecting Service, Inc.: 

"ERRORAGREE” TURTLE DEG cccceccecovaccceseccse May 199 
Manufacturing Methods” “Must be Devised el 

Compensate for Higher Wages, Better..June 197 
Manufacturing 








of the Future, The Automatic. Erik Oberg 
Feb. 149 
Manzer, Clifford M., Personal of .......... Aug. 238 


Marion Electrical Instrument Co.: 
Induction Heater for Production Soldering 

Mar. 204 
Marion, William H., Personal of .......... Mar. 236 

Marking Machine, Noblewest High-speed 
Jan. 205-A 
ae ye Tools and Metal Parts, Sees 216 
POTEET REET E EEE EEE EEE HEHEHE EEE E EEE EEE EEEEES . - > 


sercroesece 4 236 
Marlin-ltoc kwell Corporation : 
Deburring Operation Speeded 400 Per font 
As fh. eee Mar. 171 
Martin Co., Glenn L.: 
Gage for Inspecting Bonds of Laminated 
Materials or Measuring Sheet Thickness 


May 224 

Convenient and Ingenious Crimping Tool | 
July 168 

Tretaing WAT scccccsccsscccccssssscnccs July 173 
Mason, Jr., R. W., Personal of ............ Aug. 238 


Masonite Corporation: 
Masonite Die Stock Used for Drill Ties, 
No 


165 
Massie Mfg. Co.: 
Cleaning Compound for Flexible Abrasives 
On ae Mh, Ee Aug. 198 
Master Gauge Co.: , 
Tantung Thread Plug Gages ........... Oct. 224 
Master Mfg. Co.: 


The ‘Lathe Converter’ Changes a Lathe 
into an_All-around Machine Shop....Mar. 176 
Material-handling Racks, Portable ——— 917 
une 217 

Material Handling Society 
Society Formed at Meeting in ee Dee. 
ec 


New Officers Blected ...........ccccccccseese Mar 
Materials, Condensed Revie A 

RRR Ree / 173 
Mathematical Problem. John Homewood.. Oct 194 
Matthias, Lynn, ere Nov. 233 
Mank, 

Improved Flux for Gas-welding Aluminum 

Jan. 191 
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Maust, Irving C., Personal of ........ ++-e. June 238 Milling Machine, Davis & Thompson Motch & Merryweather Machinery Co.: 

“Maxipres’’ Devi eloped for Production of ese . eneusass Jan. 198 Metal Cutting-off and Sawing Machines..May 197 
Heavy Precision Forgings, Giant........Sept. 218 Milling Machine, Diamond ......7 777" ug. 202 Motion Pictures, Industrial : 

“Maxitorg’’ Release Clutch, Overload Jan, 198 illing Machine, Gray Traveling-head..... Apr. 214 “Golden Horizons”’ on Development of 

Mead, James M., Personal of ...... Feb. 238 Milling Machine, Plan-O-Mill Thread... Oct. 208 Copper-base AllOYS ........ssscesssereesees 232 

Mead Specialties Co.: Milling Machine, Power Table Feed for ‘‘Meehanite Means Better Castings -Mar. 167 

Air-actuated Collet ...........ccccesscseeees Nov. 215 I einai ab a ae a aa ae Feb. 208 “The Original Films of Frank B . Gilbreth”’ 

Combination Three- or Four-way “Air Milling Machine, Slotting Marine Bearings on Mar. 180 

WIENS. cnnreasancsneisctdsccsniesenpeasepbicesess 222 Special Planer Type .......c..ccccccccoccece pr. 151 Theory and Practice of Gear Cutting 

‘Impact Air Hammer’’ Units for Riveting Milling Machine, Van Norman Horizontal. tea. 200 Shown in Motion- -picture Film.......... r. 188 

oR ee eee Apr. 216 Milling Machine, Van Norman No. 2 Hori- ‘‘Metal Magic’’ on Induction Heating....Apr. 198 

Pneumatic Column Press  .........sses-+0 May 198 DIIEN,  dincsinsnbokokvosnnsasntsonubeesneanasccones Nov. 198 Film Showing Procedure in Casting New 
Measuring Apparatus, ‘‘Sip” Profile Projector Milling Machine, Van Norman No. 3 Hori- | eee . 173 

a ees - June 201 INN. diniedacushnebidehdbucinsseessonhaecbensnabaiocs Dec. 204 “Hand Miller that Uses Its Head May 185 
Measuring Gas or Liquid Pressure, Instrument Milling Machine with a Lathe Tool, yee United States Government Educational 

[OF BGOUEREEI 6.0.00 ccscnesssssncccesscessonsconee Oct. 187 Large Aluminum Castings on a. . SID. snchisinbpicauiessanovciantonvanideaiabvaaubies May 224 
Measuring Wires, Van Keuren Carboloy Gear- : Schreiber............ _ =: 198 Film for Engineering Classes Showing Un- 

: k June 226 Milling Machine with Electronic Control for usual Operations ......-.ecresseeereesseeee 151 
Mechanics, Correspondence Course in ... June 168 POWER Weel, Wey  ..cccoccceccevovccoccocces ept. 234 Film on “Our Industrial Air Power”’ 168 
Mechanism Contest, Prize Winners in Milling Machines, Cincinnati Improved....Aug. 201 “This is Resistance Welding’’........ 182 

DIE. cicnseasveckunnsabisansedasadasssnaionaion 192 Milling Machines, Cincinnati Plain and. Plastics Molding Film ............scsscses.- 185 
Mechanism for Controlling Cutter-head side PPUPICR TEPGROMATC  ....ccccccccecccccsccveses June 205 Motor Drives and Other Electrical Equipment 

of Automatic Cam-generating Device, Rotat- Milling Machines, Cleaner Products Obtained for Machine Tools, Present-day. ae 

ing Disk-and-pin. | Charles Golosman....Aug. 189 by Exhausting’ Fine Chips from......... NS EE enn eee June 164 
Mechanism for Feeding Parts from a Stack, Milling Machines, New Line of Kearney & Motor, General Electric Enclosed Fan-cooled 

Reciprocating Slide .......... seeseseeeeeescees 0 Feb. 190 NER. Wick ccpcicaipcedipainieneiascniiacauketan pr. 209 May 218 
Mechanism, Irregular Intermittent Motion. Milling of Propeller-shaft Bearings, Rapid’ Motor, Superdraulic Small-size, High-power 

Ray MINE sine incackadstuakintedsctgnbensbbabananeaia May 181 ug. 180 A cee Se et oe oe Aug. 211 
Mec a Five Hundred Dollars in Prizes Milling of Tool Shanks Increases Production, Motor with Wide Speed Variation, Westing- 

for Articles on Ingenious....Feb. 157, Apr. 156 Multiple. Earl Weaver ........cccccccseses June 183 house’ Develops Direct-current ............ Ja 210 
Mech-Art Products Corporation : Milling Tool Shanks, Fixture for............ Mar. 181 Motors, Improved Grease for Ball and Roller 

Hydraulic Straightening Press .......... Dec. 220 Milling T-slots with Carbide-tipped Cutters Bearing ........ . Dec. 196 
Meehanite for Screw Machine Cams........ Dec. 195 Jan. 187 Motors, Lear Uni 224 
Meehanite Metal Corporation: Mills, Wallace C.: Motors of Light Weight per Horsepower, 

Motion Picture on Meehanite Castings..Mar. 167 Die Designed to Save Stock by Drawing SN tap i At SLE A on tee June 194 
Meehani@e Permanent Molds scesscecseseceee Sept. 240 Metal from Around Inner Blanked Hole Mounce, W. S., Personal of ............000 Feb. 236 
Meehanite to Babbitt, Cleaning Process that Sept. 202 Mounting for Delicate Equipment, Shock- 

Facilitates Bonding of ......sscccceessseeess July 196 Die for Forming Extruded Rivet in Sheet- ESR LEELA ALLELE Feb. 224 
Meharg, Virgil E., Personal of ............ June 242 ND ebinsishckcrccoueeadinccrisansces Dec. 191 Muller, R. F., Personal of ....... . Apr. 252 
“Melamine Micarta’’ Panels for Control ECET” «END. WIND acccncescessscnnsnnesans May 210 Mullestein, W? E., Personal of Nov. 230 

PNEN -cininiicnah che hahbaudbabinedencesabucusabaaabocs Oct. 232 Milwaukee Metal Spinning Co.: “‘Multi-Drill” Attachment, Commander...... Oct. 208 
Meletron Corporation: Metal Spinning by Modern Methods....Nov. 141 wulti-Flex Ducts for Air, Gases, and 

Starbird Pressure-operated Switches .... Feb. 212 The Technique of Metal Spinning........ May 159 Powdered Material ..........:.ccccsccccsecoees May 172 
Melnitsky, Benjamin: Mine Safety Appliances Co.: Multiple-operation Machine Tool, Lehmann 7 

Obtaining Full Value from Power Hacksaw Portable Source of Heat for First- aid Use Sh Reiter: Yov. 157 

eee Ee July 176 July 175 «yquiti-Unit HydrOILic Power’ ‘Assemblies 
Merix Photo Co.: “Miniature Cone-Lok” Jigs, Woodworth..May 216 Feb. 202 

Liquid Prevents Fog or Steam on Glass or Miniature Precision Bearings: Mumford, Philip 8., Personal of............-. May 232 

Pinstic BUrlaces .cccevesccccccesoes weasevene Jan. 191 Super-light Miniature Bali Bearings....Mar. 220 Munn, Jr., R. H., Personal of ... Mar. 236 
“Merry-Go-Round” Speeds Production of Midget-size Angular-contact Ball Bearings Munson, Jr., Lieutenant Command 8., 

TINUED iss Vakicachsthin caviiinecsaccaiemsesaiaeeunnas Sept. 210 May 220 Personal Of cccccccscccccccececcecsececececeseese Mar. 235 
Messaros, F. C., Personal of ................ Apr. 252 Models and Templets for Plant Lay-outs, Munton Mfg. Co.: 

Metal Congress and Exposition, National..Jan. 185 Machine Tool Scale .... Aug. 175 Self-contained Hydraulic Presses.......... Dec. 222 
“Metal Master” Electrical Tools, Bradford Modern Machine Tool C . Musselman, C. A., Obituary of ............ Feb. 245 

pr. 213 Radii Attachments for Lay-out, Scribing, Mycalex Applications, Improvements in Mold- 
“Metal Master,”’ Thomas ..........cccceseseees Aug. 207 and Measuring Work ............s.s0+. Sept. 230 ing Technique Widen ............ccsceeeeees Aug. 199 
Metal Products Co.: Modern Products, Ltd. : 

DORRIT TIE csiscncnccascncanseccsescncscece Apr. 230 ““Modernair’? Pneumatic Three-way Pilot 
Metal, Sheet-, see Sheet-metal MI ins sdadebncakehesiacuondécasssinsovenndeins Feb. 218 N 
Metal , Spinning by Modern Methods. Edwin Modernair Corporation: a 

WEIRD aisssnssvncdensenssascerascssassnsenerenescansas Noy. 141 Cushion Type Cylinders ...........:c0.s000+ Aug. 222 Nabb, D. A., Personal OF ansenitoinmnn Dec. 242 
Meta WM Spinni The Technique of. Edwin ‘“*Modernair’’ Pneumatic Three-way Pilot Valve Nachman, Harry 

DME. sidantasnadsnniatanthiashinanninnneamaseae 159 Feb. 218 Cold- bending of ‘Pipe and Metal Shapes 
Me boty Surfaces, Chemical Treatment of Highly Moerman, N. A., Personal of ............s00. Dee. 244 Apr. 141 

eR LIT epee een July 166 Moffat, Lieutenant Colonel E. G.: Tools for Use in Bending Machines...... May 188 
Metal & Thermit Corporation: System for Handling Single- point Tools at The Focus Circuit in Bending Ma- 

New Murex Welding Electrodes.......... Nov. 178 Watervliet Arsenal ..........cccccceseees _— 161 MINIS 5. snnishnaeacbbbunkibinkeosenabbiniabinihe June 149 

New Type of Thermit for Producing Steel Moffett, R. W., Personal of ...........0.-.00 Apr. 251 DeSifning Work for Bending we July 154 

Castings ......cccrrecccrssrcrrerssessrscssorcoes Jan. 191 Mogul Cast-Seal Solution for Salvaging Cast: Nagel, Carl E., Personal of ...........s0e00 Apr. 252 

All-position High-tensile Electrodes......May 195 RAMEE \iocasnschasnscamaanastattboniiseticgbonebaiatone t. 161 Nagle Brothers: 

Metalite—A Featherweight Structural Mate- “Mona Dot-Weld” Process Eliminates : Equipment for Marking Tools and Metal 

rial Developed in Aircraft Field.......... Apr. 200 Be inkl aatdeniieasuiedinbinesenis Tee. 1§ NEE. ‘Mosindiepitinrinyckinstniahoune ve Oct. 216 
Metallizing Co. of America: Mold Release Fluid and Compound Nagle, Ted, Personal of ........ . Mar. 230 

New Method of Salvaging Castings...... Sept 161 and Plastic Molding, Silicone Nase, Philip G., Personal of June 242 

New Electric Welding Process nag Molds Fire-resistant, Compound Makes National Acme Co.: 7 

Residual Stresses ........... 190 OE ER Sept. 207 Recent Applications of the Thread- rolling 
Metric Screw Thread Standards 238 Molds, High Production with Carbide Nib..Oct. 230 SUNONIIINE 0a oncanssoonstanseseieiab ean Dec. 161 
Miccroloid Provides Protective Co Molds, Meehanite Permanent .............0 Sent. 240 Acme-Gridley Single-spindle ‘“‘Chuck- Matic 

COTTOSION .....seeeeseessseseeererssseccesscsronsces 175 Molding Machine, H-P-M Turbojector......May 195 : May 193 
Miccrotex Coating for Plating Racks. B- 198 Molding Machines, Injection ...........-++ May 194 National Broach & Machine Co.: , 

Michaels, Harry R., Personal of.........-.++. 249 Molding Machines, Reed-Prentice .......... Jan. 196 Red Ring Internal Gear-shaving Machine . 
Michigan Abrasive Co. : Molding Presses for the Plastics Industries. _ Oct. 214 

Abrasive Lapping Compound .........++00 . 214 NR Sept. 172 National Bureau of Standards: | - 
Michigan Chrome & Chemical Co.: | Molding, see also Patternmaking Proposed Revision of Simplified Practice 

Miceroloid Provides Protective Coating Molding, Thermosetting Resins Developed for for Grinding Wheels ............-..sss00 Aug. 185 

Against Corrosion .......c+.scssseereseeeeee Nov. 175 RNAS CSL IEEE LTTE Sept. 206 National Diamond Hone & Wheel Co.: 

Mieccrotex Coating for Plating-racks...... Aug. 198 olen, New Applications of ........ June 167 Using Diamonds for the Crush-forming of 
Michigan Tool Co.: Molybdenum, Westinghouse Develops New Grinding Wheels ..........0cc-sessrresses Jan. 179 
Sine-line Lead Comparator for Helical Gears Process for Producing .. . Feb. 195 Diamond Lapping Powder and Powdered . 

July 202 «yfona-Matic” Lathe ...... zai Mar. 187 Metal for Setting Diamonds ......... .. Jan. 201 
Micro Metallic Co.: Monarch Machine Tool Co.: National Machine Tool Builders’ As: Ls 

Stainless-steel Parts Manufactured by New and Improved Monarch Lathes....Mar. 187 Booklet Entitled “Machines, Prices, Jobs’ 

PoWGer WMetaTagGy  .ccccccccoccccsesesceees July 196 wonarch Uni-Point Radial Saw ............ Apr. 216 Nov. 222 
Microhalancer—-A Supersensitive a Money, Fred B.: Annual Meeting Held in Cateage ‘ieebeis nor. 222 

NEGCUING os ca cecnssnnsvosnsnnsennsndacnesssocsososson . 181 Double-acting Attachment Permits Deep New Officers of Association  ...........++. 154 
“Microgrind” Grinding Fluid, Water- soluble Drawing on a Single-acting Press........ Aug. 195 Spring Meeting Held in “Atlantic City. “May 1 

May 218 Mono- ball Bearings and Spherical Bearing National Machine Tool Co. 
Micromatic Hone Corporation : Stach sonnnnnegenpeennsrerassaserzzccssensacee BOS pt. 214 Heinrich ota Master Vise... paneomee Jan. 209-A 

Governing Factors in Holding Machining Monoset ‘Cutter and Tool Grinding Machine, Nationa eta ades_Associatio 

Costs to a Minimum ..........ceeeeeeee . 185 EE GOOLE RROD May 194 Annual Convention Held in Cleveland. Dec. 198 
Micrometer, Aireon Optical ........... 220 wonsanto Chemical Co.: National Oil Products Co.: f 
Micrometer, Elgin Sapphire-tipped . y 222 “Thalid X500” Thermosetting Resin for Three Cutting-oil Bases with Wide wit hs 200 
Micrometer with Dial Indicator ... 208 Impression Molding  ..........ssssscse Sept. 206 ADPMICATOD  occcecce-cocccccscsessescssccoece 5 

‘Micro-Planer’’ Gage ..........cssesee+ . 216 “Thalid X-100” Plastic Substitute for Naugatuck Chemical Division of United tates 
Microscope, Gaertner Toolmaker Aug. 206 Tung Oil in Sealing Aluminum Castings Rubber Co.:. z 
— speed Shaper with Variable-speed Nov. 174 Plastic Coating for Protecting Metal 199 

TOFEVE  csrscssorersenseseeessvessvossnsoecssscessoce Mar. 210 Monteith. A. C., Personal Of.........00+ Oct, 242 RIES si csnchosssdvaieseeneateneranmonoeninn Aug. 1§ 
Middleton, Ralph E., Personal of............ Dec. 239 Moore, H.: Navy Public Relations Job, A Good. sad 

a Carburs’’—Tungsten-carbide Rotary Slot-drilling Jig with Half-bushing Guide Needle Bearings, A Manual on a 

Fi Dec. 230 i pea Apr. 195 Neff, Elmer H., Obituary Of «2... 

Mid- States Equipment Corporation: Moore, Qa m.¢ q .. . Nelco Tool Co., Inc 

Streamline Saw-gun_ ..........cccecsessescsees Feb. 224 Jig-boring and Jig-erinding Machines Pro- Carboloy-tipped Twist Drills 6 

“Zipper-Et” Portable Arc-welder ...... Apr. 230 mote Interchangeability in Toolmaking - Carbide-tipped End-mill .....ccccsssecececes 4 
Mill, see also End- —_. Hollow Mill, ete. Mar. 163 wWelson, A. 

Miller, George E., Personal of ..s..s..+s++ Feb. 240 Inspection on Jig-boring and Jig-grinding Machining Stainless-steel Valves ........ July 148 
Miller, Logan, Personal Of ........ccccsccssees Feb. 236 u a : reece Apr. 160 Neoprene, Results of Ten-year Aging Test C4 sve 

ne N 185 Moore Products Co. u 7 
oe Ting, Kew Fie on Mant & wad Pneumatic Comparstor IE: sciensincovcunin Oct. 220 wWossen, Walter F., Personal of ............ Feb. 234 
— and Boring Machine, Kearney a P 1 of Nov. 226 . 7 

Trecker Combination ............ccccccosscooee Jan. 195 Moore, Richard F., Persona OF cerrscccoeee NOV. <<© Noen-Bart Stamping & Mfg. Co.: 

Milling Cutters, see Cutters —— Bg Co., Ine: June 217 a Se ene by the Use of Apr. 184 
Milling, Drilling, and Boring Machines....Jan. 199 Set- S  ssceccsccceesacesceess ppecoocensee ‘ = LPL or. 
Milling, Drilling, and Tapping Motor Frames, es Gages for Measuring Hole 99 Neuhardt, Frederick H., Personal of...... Mar. 235 

Davis & Thompson Four-station Indexing M "een . a... . 3¢ Neumann, Carl Samuel, Obituary ee Nov. 234 

MARTINS BOR a ncscchiscntussatsunsosencsinncs Apr. 205 3;0re ad. H. D.. Personal of... . 34 New England Carbide Tool Co 
Milling, Drilling, Tapping, and Boring Ma- oan wae eo Penne * Carbide Die Increases Predection of Motor a 

chine, Giddings & Lewis Multi-purpose..Apr. 210 Gomme Everett L., Personal of.... i : Laminations .........s.sccssssseeeeeseeeseners Oct. 232 
Milling Face-cam Profiles, Fixture for....) Nov. 179 }forrison, William Henry : Newcomer, William E.: ™ 
Milling Fixture for Airplane Parts. W. D. educing Vibration in a Lathe by Relocat- improved Method of Brazing Carbide Fg 199 

IEE cxinssicauacansmaisacssvocasnisactunscndaatione Noy. 180 ing Motor and Countershaft Sept. 16 to ee eea ern 7. ———; 92 
Milling Gear-pump Body Cavities, Jigs and Morrissey, Ray, Personal of .......... Newman, John yo eB ie 

Fixtures Designed for ...........cccccsssssees Apr. 196 Morse III, Charles H., Personal of.. . 239 Newpher, Charles R., Personal 0 se ion, = 
ms. hye as ‘‘Kennamilling,”’ i 179 Moser, John L., Personal DE sactasnsissccous ‘ é as — — Machine...... an. 

UIE GE conccsoscccencccccnsncessnesssnecesnesse ec, Moslo Machinery Co. ice Ba e _—_—<) 
Milling Machine, Armor -. May 199 New Electrode Coating Equipment with New Line of Radial Ball Bearings...... Feb. 212 
Milling Machine, Cross Rotary Thread-....June 204 Improved Features .....cccccccseseseeeeses Sept. Nicholas, J. M.: f Writes to 
Milling Machine, Cross Special Boring, Facing, Moss, Dr. Sanford A., Personal of. " An Ex- prisoner-o -war Apr. 199 

RE SIE” sacacesuatntnacsadaankaniceesesstaeeece Nov. 200 Mosthaf, E., RINNE BE secscscssccsascsossees ; MACHINERY cessessseeeeseeeeeseeseneenesseens ° 











Nichols-Morris Corporatio’ 
Bemisine Dual- ¢ mocomeny “angle Dresser..Oct. 224 
New Film on ond Miller Tooling...... May 185 

Nichols & Sons } 

Power Table “eed for “Milling Machine..Feb. 208 

Nicholson File Co. 

Kotakit Assortment of Files and ee 





222 
Nickel and Nickel-alloy Products, Outstanding 
Operations in Processing of .............. Feb. 164 
Nickel-steel Tubing tor Low-temperature Appli- 
UIE. Nbicndisbadcntactanabasicehavneenasacecennses an. 191 
Nipar, John E., Personal of .. Jan. 212-B 
Nitriding Stainless Steels ......-s.ssscese-e Aug. 234 
Noble & Westbrook Mfg. 


Co. : 
Noblewest High-speed Marking Machine 


dan. 205-A 

Nopco 1009-C—-A Cutting-oil Base with 

Wide Application aepsandbacannbevsdencabehah Aug. 200 
Nordmark, C 

Set-ups That Solved Nine Borizing Problems 162 

an. 

Norris, Eugene W., Personal of .... an. 212-D 
Norsen, Thomas H., Personal of . ov. 2 







North American A.iation, Inc.: 

Copper Furnace Brazing ... 
Northern Tool & Machine Co.: 

Motor-dri en Portable Hydraulic Press. -Feb. 210 
Northwest Chemical Co.: 

Improved Drawing Compound for Stamping 

Operations shksciktnaashecnecenbnasiin aienanece n. 190 

Norton Co.: 

Alundum Abrasives for Wet Tumbling..Feb. 205 
Notching Flanged Shell, Die Equipped with 

Three Tool Bits for. John P. Junk...... Nov. 1 
Notching Press, Edward Hallander.......... Dec. 2 
Nox-Rust Chemical Corporation: 

Non-corrosive Rust Remover for Precision 

Bearings and. Machined Surfaces...... Mar. 184 

Nu-Braze Wonderflux No. 4—A Silver Braz- 

Sa er ere Apr. 200 
Numatics: 

Four-way Air Control Valve ............-: July 220 
Nucite, Application of—A Specially Heat- 

treated High-speed Steel. Arthur A 









IPINIIEE ncsiensconsnarsbcsneseescccssonctereonces 186 
Nuss, Oscar, Personal of 234 
Nutt, Frank E., Personal of Feb. 238 
Nylon Valve Seats Substituted for Those of 

NUE Wed danescatuonansanecicaisebsnssoseibavconsces M 185 

0 
Oakite. Products, Inc. : 
a — ee New Material for Industrial - 
Oooo reeererceresesesseeseeseseseesesesseses é 
Onkite- Vapor Cleaning Unit .............. Jan. 199 
Protective Oil Used as Drying Agent pe 
cS eee July 196 
Self- emulsifying Solvent Utilizes 7 ae 
gl ee Aug. 198 
Oberg, Erik: 
The Automatic Manufacturing Plant—-Mass 
Production Shop of the Future........ Feb. 149 
O’Brien, B. ©., Personal OF ...<:.20.00. .. July 246 
O’Brien, Eugene W., Personal of............ one 236 
O’Brien, John J., Obituary of...... . Jun? 248 
O’Brien, Robert E., Personal of. .Nov. 233 
O'Brien, W. 2., Personal OF .....cccccccccacss Oct. 240 
Ofield, Charles N.: 
Inspection | Methods Under Buick’s New 
Luigiuciactietartasinesseapxbiaeetioks Feb. 139 
Ozil-ie, 2 "R., a. Fr eee Apr. 252 
Oil Bases. with Wide Application, Three 

SUMMING. Sanit ikawentandhsaancadenaingaesnsedaceel Ane. 200 
Oil Clarifier, Honan-Crane  .......cccccccccesee Nov. 216 
Oil Exploration from Air Made Possible by. 

“ . 2. a eeeeteenen July 227 
Oil Used as Drying Agent and Rust Preven- 

BONG. NII Sccchuccccoskcescinanacseciuancceas July 196 
Oils ae for Industrial Purposes, 

BIDS csiccncdccetviqucscsseoesssanssenssbions Feb. 183 
Oils for Aas Equipment, Hydraulic. 

E- stnssanchasssceansasaabacas Aug. 158 
O’®eefe, Jr.. Raymond T., Personal of. ~_. 541 C 
Oldberg. Sidney, Personal of .........-- Ja 211-C 
Oldemobile Three-piece Bumpers, Cold- form- 

ee Se aaa Aug. 141 
Olsen Testing Machine Co., Tin 

Huee Balancing Machine ‘Handling 

Diecel-engine Craykshafts ............000- . 187 
Olson. Arthur J., Personal OD ainakcangnsnas Apr. 244 
O’Nei)-Trwin g. Co. 

Di- _—. a. ssanee Eauipped with Roller 

Sas RikE tae nek aa bahehkaenamianasbania Sent. 232 
ors Dictatorship of Business, Some — 169 
OPA Pricing Policy Does Not Encourage Ful 

SUPE 4... sc sian sakanbiexacinnsaulande 174 

Optical Comparators, New Scribing Plate _ 
Ang. 226 

Optical Micrometer, Aireon. ...............00 May 220 

Opti-Locator and Datum Block ............ Dec. 228 


Optimys Deterrents Co.: 
Compound for Removing Flux and Welding 
ae ee, ear ov. 175 
Heavy-duty, Floor Oiggner Developed for 
Cement and Tile Floors .............+0 June 198 
Optimus Equipment Co.: 
Washing and Rinsing Unit .............. nt. 234 
Washing Machine for Small Stamped Parts 


“Opti-Setter’’ for Accurate Drilling to — 


Oshorn Mfg. Co.: 
Deburring Operation Speeded 400 Per Gent 
ar. 





by Power Brushing ............ 
Osborne, L. E., Personal of . ca 
Oscap Mfg. so. 
Half- sound ‘Diamond- impregnated Hand 
UI snctiichsctninininncsensianapon Sept. 


234 
O’Shea, Benjamin, Personal of June 242 
Ostrom, Gustaf A., Personal of .. . Mar. 236 
Overload Pitman for Punch Presse 
| aw ne Apr. 209 
Owens-Corning Fiberglas Corporation: 
Fiberglas “Milled Fibers—A New Rein- 
MEE SENN, Sas cudcasdebeconcenssaanesesd Dec. 186 
Oxford Engineering, Inc. 
oe eens Attachment ~~ 






wpine 

Oxweld Shape-cutting Machine ............ 
Oxweld-Unionmelt Machine Carriag Jan. 
Oxy-acetylene Cutting Machines, Electronic 
Control Widens Scope of .............0.06. Jan. 








Oxy-acetylene Shape-cutting Machine ......May 196 

Oxy-acetylene Welding, see Welding 

Oxygen Lancing Facilitates Scrapping of 
Ee panabhieensnees Nov. 156 


gl 


‘‘Package’’ Power Plants, Self-contained....July 224 
Paceaged Hyurauiic rower Assemviies, Denison 


bev. 202 
Packaged Line of Roller Conv CYOTS......4++. mu 222 


hay 
a, 


Packing Liuer Fabric fermits 
Synthetic Waterproot .. 
age, 4s. U., seisuuai OL 

— hog Again Available, Chio 







Pasiey Produ in 
*Dipwrap’”’ Compound cuotins Durable 
¥rovection tor Metal Products ........ Jan. 191 


Pallets Save Handling Weight “ad Expense, 
GOTT. _cecccoecacersese 
Pantograph Mechanisms 
Contours aud Profil IB ccccecnensccosene pacientes ‘ 7. 171 
Papworth, W. 
Belt Grinding—One of the Later Develop- 
ments in the Grinding Field ........ Dec. 155 
Parallels for Holding Work on Magnetic Table 
of Grinding Machine, Milled. Fraisk Horack 
June 197 
Paratex Chlorinated Rubber Base Paint is 
PABOED: DIARIO cccsececssresscccrcvessscenessee Mar. 185 
Park Cnemical Co.: 
Liquid Carburizing Process Simplifies = 
CER. cinccinganbabitbessnanssnscshebsantanbas Apr. 201 
Parker Appliance Go.: 
Thread and Gasket Sealing Compound_ for 





General-purpose USC .......ccccsccsceees Mar. 185 
Parkerizing Increases Corrosion Resistance of 
BOR OR Wind, DOMOP ..cccccccsccsccccoccens July 197 


Parxer-iaion Corporation : 
Ground-thread Set-screws and Size-marked 
CAP-SCTEWS .ecccrcccees padchacantaednenebanint Mar. 218 
Parker, Leo T.: 
Return of Unsatisfactory Equipment....Oct. 194 
When is a Purchasiag Agent Personally 
Liable for Contracts He has Signed’..Dec. 195 
Validity of Exaggerated Sales Statements 
June 192 
Service Guarantees for Equipment...... Aug. 194 
Parker Rust Proof Co.: 
Color Parkerizing Increases Corrosion — 
uly 








tance of Iron and Steel ............006. 197 
Parks, Charles H.: 
Induction ‘Hardening Speeds up Lead-screw 
(| Pees eee July 179 
Parks, John M., Personal of .... Dec. 246 
Parks, Robert i., Personal of Apr. 252 
Parlec "ool Co.: 
— Grinder, Sander, and Circular 
cia ean ARRiahah aiaheennehoNuatelaceseibes pr. 214 
Patent _ CE” eee Dec. 167 
Patent Infringements by U. S. Goverament, 
Protecting Rights of Teventors from. E. 
PIII chccnicesnkensdsbbansseionsbaaaubbaaness Sept. 167 
Patents Available for Licensing or Sale. Bent. 178 
Paton, Clyde R., Personal of ............0006 Nov. 226 
Patternmaking, see also Molding 
Patterns or Templets by Electronic Control, 
FR Jan. 175 
Patterson, William B., Obituary of ...... July 250 
Patton, Jr., P. Dog DORMOMEL OE ccccenccoosess . 244 
Payne, Arthur Charles, Obituary of. - . 250 
Pearlman, Georre, POROORRE GE occcccsciccsss 247 
Pease Co., C 
Printing and "beveleping Machine........ Apr. 215 
Peck, C. E. 
Bright- hardening of Tools and Machine 
Parts in Controlled Atmospheres...... Feb. 158 
Furnace Equipment for Bright- hardening 
Mar. 178 
Peck, Russell L., Personal of .........-s00 -« Mar. 230 
Peerless Tool & Engineering Co.: 
— “Thread Faster’ Attachment for 
PMINDNL cicncevisschusuindthebebeueksestnchbbonss June 230 
Peirce, Charles | aaa Nov. 226 


Pendray, G. Edward, Personal of 
Sept. 244, Oct. 238 
Penn Tool & Machine Co.: 


Berkeley Cree -WEIAEFS  .....seeeseereeeee Jan. 209-A 
*‘Pennsalt RI-50’’—A _ Rust-preventing Com- 
pound for Short: neriod Protection........ Aug. 199 


Pennsylvania Salt Mfg. Co.: 
Rust-preventing Compound for Short-period 
NEN cudhuncuashihethetasanasebbaasennn cen Aug. 199 
Perforatine of Sheet ae. greene... 186 





Pestrak, Walter, Personal of ..............+ May 239 
Peters, Joseph N., omen of . Aug. 247 
Pharr, Jr., Jones 5 Personal of............ May 232 


Phillips Chemical Co.: 
Emulsion Type Cleaner for Use in Power 


BL eae Mar. 184 
Phosphate for Long Life, Automobile Body 
ok SE eee June 185 


Photo-electric Tube, see also Electric Eye 
Physicists Research Co.: 
ee rere Tec. 224 
Pick- —p Unit, Precision Pressure and Deflec- 
NEE Snccdchsnuadsnba teen Nesecebsigiadsibasesseonereres Mar. 211 
Pickering, Charles ...Dec. 244 
Pictures, see Motion Pictures 





Pierce, ye. aaa Jan. 212-B 
Piercing. ‘‘Imract Air ewenneted Units for 
MIND GE scccsracccqhsncudenadesesccdoesecess Apr. 216 








Pines Encineering Co. . 
Automatie Cut-off ye for Pines 









Benders Mar. 206 
Pins Reduce Maintenance of Knurling Tools, 
Carboloy May 167 


Pipe and Metal Shapes, Cold-bending of. 
E. J. DeWitt and Harrv S. Nachman..Apr. 141 
Pipe Corrosion-resictant, Internal Plating 





Process Makes Steel -- Jan. 191 
se EE ee Sept. 161 
Piston-forging Operation Has High Flash 

Point, Lubricant in ......... 174 





Pisto-ring Checking Machine, Sheffield Ante. 
NEED . snnsinsscocssniniubseccgutnatedsebtesepebennoeine Nov. 206 
Pistons on Mechanical Presses, Forging 
Aluminum Aircraft. Charles 0. "Herb..Nov. 149 
Piteh Diameters of Precision Screw Threads, 





Checking. Earle Buckineham ............ Sent. 162 
Pivot Bearings, Improved Methods for Lapning 

PIII, | consinconsstsacccescocscoccosece Nov. 168 
Plav-O0-Mill_ Corporation: 

Thread Milling Machine .............000+0+ Oct. 208 
Plant Lav-outs, Three-dimensional ........ Sent. 194 


Plant—Mass Production Shon of the Future, 
The Automatic Manufacturing. Erik Ones 149 
eb. 
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Plastic Asien for Laminated Construction, 
_ SRE eeenemere Dec. 197 

Plastic Coating for Protecting Metal Products 
ug. 199 

Plastic Compeand Used for Sealing Caps pnd 


Sleeves, 
Plastic Developed by Goodrich, Non- fiaiamable 
Bee en Dec. 196 
Plestic. Dye —_ to Permanent Ebon Shade, 


pr. 
Plastic Molding Machines, Reed-Prentice..Jan. tt 
Plastic Preforms, G-E Dielectric Heater for 


~ July 205 

Plastic Resin Tested for Tooling Jigs, 

RI uly 196 
Plastic Resins Provide High- strength 

cp eer Sept. 207 
Plastic Shows Improved ea in Heat 

Test, New General Electric .............+.. June 198 
Plastic’ Skin, Repair Parts Effectively Pro- 

RRO TCE Nov. 174 
Plastic Specimens, Testing-machine Grip De- 

CUPMOE 80 TAOU ceccccccecccccocsccsccccscocsesens Oct. 209 


Plastic Substitute for Tung Oil in Sealing 


Magnesium Castings .........ssssesssseesesee ov. 174 
Plastic that is Flexible at Low Temperatures, 
Recently Developed .......cccccccscsesesseseses b. 195 


Plastic Tubing Has Improved Flexibility, 
HHeat-TesIBtEMg ..ccccccrsccccccccccoseccccccscscece Mar. 185 
Plastic Ways for Machine Tables, Gray....May 208 
Plastic with Greatly Improved Qualities, 
PORFERFTOMC — cocccccccccccccesecocseccccoscoeseoces Sept. 206 
Plastic with Unusual Resistance to Acids and 
Hicth Temreratures .........c.ccccesesccessceee 
Plastics and Metal Testing Equipmen 
Plastics Guide .. 
Plastics Industries 
Chartrand 
Plastics, Information on 
Plastics Injection Press, Van Dorn.......... 2 
Plastics Molding, New Motion Picture on..Aug. 1 
Plastics, Vinylite—New Applications of a 
Product of the Bakelite Corporation....Dec. 185 
Plating Process Makes Steel Pipe Corrosion- 
resistant, Internal ..........c.ccccccscccccceeses Jan. 191 
Plating-rack Protection, Thermoplastic Air- 










Grying Coating for ..........ccccccccccccsesess Aug. 198 
Plug and Thread Gaze Sets, Reversible....Apr. 232 
Pneumatic Drills, see Drills 
Pneumatics, Inc. : 

Handle-grip Air Control Valve............ Mar. 220 
Points, Mounted Formed Abrasive ........ Dec. 199 
Polishing Aircraft-engine Crankshaft Pins at 

os SS eee Dec. 164 


— Demonstration Rooms for Grinding 


ES Re 240 
Polishing Stainless Steels Hiectroivticaiy, ” 

PD TID cnnnccckccnsccnnacsctnccedetesscossoeses Apr. 201 
Polishing Wheels, see Wheel . 
Polk, Louis, Personal Of ........sscesscesseees June 247 
Poly Choke Co.: 

Battery of Thirtv-two Automatics with Chip 

and Product Conveyor ......ccccceceseeees Yet. 171 
Pommer. C. G., Personal Of .........se0000e ae 235 
Pond Engineering Co.: 

Automatically Controlled Turntable Tapping 

RNID svnnccrensnencscdadansorasescsnscocnscss Aug. 205 
Pond, Wallace L., Personal of ..........+++. Dec. 242 
Pone Machinery Cornoration : 

Twenty-fifth Anniversary Celebrated... Dec. 177 
“‘Porciflex’’ Fast Drying Enamel .......... Mar. 185 
Portable Lathe, Barrett. ........cccceeeeeeeeeees Oct. 218 
Porter-Cabie Machine Co.: 

Belt Grinding—One of the wl Develop- . 

ments in the Grinding Field............ Dec. 155 
Porter, John Armour, Personal of...........- Mar. 230 
Porterfield Mfe. Co.: , 

“Milnal’’ Machine Vise ...........0.seeeeee May 210 
Porterfield, R. H., Personal of.............++- May 234 
Positioner for Supporting Vise. Portable..Jan. 196 
Positioning Control Speeds Welding, Automatic —_ 

Nov. 176 
Potter, Adrian L., Personal of .......... Jan. 211-0 


Potter & Johnston Machine Co.: 
Automatics Improved by Continuous De- 
velopment Program  .....ccccccssesesseees June 199 
Potter Instrument Co.: 
Counter Chronogranh Provides Fast Method 


of Timing in Ballistic Tests............ July 227 
Potts Co.. Horace T.: 
New ‘“Elastuf’? Chrome-vanadium Steel with 
High Strength and Toughness.......... Jan. 190 
Powder and Powdered Metal for Setting 
Diamonds, Diamond Lanning ..........+. Jan. 201 


“Powder Metal Mix’’ for Setting samen se) 
Jan. 2 
Powder Metallurev, Stainless-steel Parts 








Manulfacttired bY .......cccccccccccsccsscccccsess JInly 196 
Power Exhibit, Westincthonse Productive.. Inly 182 
Power Plants, Self-contained ‘‘Pac'age’’..July 224 
Power Units, John 8S. Barnes Fiuid........ June 220 
Pratt & Whitney Aircraft Division of United 

Aircraft Corporation 

Aponlication of Cemented Carbides in Hard- 

TONG TORTIE cocoscscanccenccsscogecssecscccers Jan, 168 
Fouts & Whitney Division Niies-Bement-Pond 
Coiivereal Gear Grinding Machine for Svur 
we a are ct. 204 
Jig_ Boring Machine Raatoped with iares 
BRvilt-in Rotarv Table .......ccccceeeeeee . 216 

Antomatie Centering Machine nee . 196 

Flectralivit External Comnarator . 224 

Electrslimit Comparator with Ball- sorting ; 

AGEAPHMENE: ......2...crccsrsccccoossesesseees Feb. 218 

Electrolimit Ball Gaging Comparator. ..Mar. 207 

Improved Air-O-Limit Comparators...... Mar. 214 

Electrolimit Continuous Gaging —_ 208 
Precise Products Co.: . 

Vari-speed Bench Lathe .......c...scccseee Mar. 196 
Precision Casting on a Mass Production Basis. 

Se Seer May 149 


Precision Diamond Thol Co.: : 
“Castweld” Set Industrial Diamonds..Sept. 240 
Diamond Cup-shaped Honing Wheel....Jan. 208 
Honing Wheel Facilitates Finish-sharpening 


“fe ee June 178 
Precision on a Mass Production Basis, Tool- ” 
room. Charles O. Herb. ..........scsesseeee Oct. 139 
Precision to Extremes, It is Possible to iad 184 
Precision Welder & Machine Co.: . 
Foot-operated Spot- welder Apeckeniennnaan . Nov. 206 
Precisionaire Instruments, ‘ ‘Airsnap”’ Fixtures 
MN I AIR, casa caclaccnsconsncnaaccacenncsiieess May 204 
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Pi 


Py 
Py 


P 
P 


“Pre- Selectric” + ad Feeder for Supae 


Press, Built for automotive ‘Industry, Giant 


Dake ¥. hydraulic July 
Seon, Denison Shuttle Feed for Hydraulic 


Press De.eloped for Production of Heavy Pre- 
cision Forgings, Giant Sep 
Douvie-acting Attachment Permits ook 
Drawing ou a Single-acting. Fred B. 


ug. 

Press Equipped for Sizing and Finishing 
ot _ Buses Absorbers, Colonial Feb. 
lb lexible-power Mechanical . 
Gleason Quenching ..... ecosee 
Press Guard, Dake Punch 
, Lake Erie Bending and Forming.... 
ss, Mead Pneumatic Column ..... iene 
, Mech-Art Hydraulic .......... HER 
Precs, NOrtuern HYAraulle ......cccccccoee seco 
Pre.s, #uucu, see ruuch 
—. asougers Sixty-ton Shop ...... — 
‘ihomas luchiuaoe ; 
Van Dorn Hlastics Injection 
Wuson Light-weight 
Dial Feed and Aue 
Work — Hy-Mac 
Press with ss siegut or 4% “Peet, ns 





ws @.*e 

Neh 
k-loCcoeHcoe 
SCOZADOH SW 


= bho 
ar 
cr 


@-: 
t 
w 
— 


Ww york, ‘Seiecting Gis Gee 
ccinidaiaandisbanmaibibielei pr. 
Presses De eloped for i ~ Steel amases 
in Cysinder Blocas, Colonial ec, 
a) es ior the peor lnaustries, mony > 


“Closed Dies in Hy: ‘ 


Les, benders Hydraulic 
en €s, Searjeant “‘Counting-Guard”’ for Power 


Warco All-steel Welded 
Ww atson-Stiliman General-purpose = 

iit oahaesihik i shnchisbaisininabibi ug. 
Wroble Hydraulic July 
aud Deflection Pick-up Unit, Preci- 


Sept. 
re, lustriment foe Accurately Measuring 


Pressure Relieving Devices, 








Prinuiville, John J., Obituary of 
Printing and Developing Machine, .Apr. 
Prisu..er-ot-War Writes to MACHINERY, iw Ty Ex. 


pr. 

Winners in Ingenious Mechanism Con- 

WUE” siceateadadinciicdatecinimnetbiicaaeninbaaainink 
Prices tor Articles on In 

Fi e Hundred Dollars in \ 

Pris for Papers ou Kesistance Welding. .reb. 


uly 
genious Mechanisms, 





Sirlgpess Facilitate Drawing of 
Sainiinianieddigu tata uliaisiateubaemene ec. 
Production is the Main Foundation of Maxi- 
cocccrccccesoocececcoccooccs Dec. 
=e is the Solution to Economic — 
eeveecccccccccccossccoceeocososcos uly 
P The Human Factor in Mass..Feb. 
Producto Chek” Gage Kit, Fe 
Protue Grinding Macnine ug. 
Protue Frojector | and Universal wanna 
Springieid "Hydraulic. Apr. 
poesesocennencanacoonsesacesne Dec. 
Progressi e Welder Co.: 
a S Welder Control Unit.... 
Resistance Welding with 


Pesjocty and ~ ersal Measuring ‘Apparatus, 


eC. 
Rapid Milling a 


Protective Coatings Corporation 
aeaenatic Ww ‘aterproof Packing Liner “> 


ip’ 
Protuling Machi. ie, 


ofile 
heer meg shaft Bearings, 


’”* for Protecting Tools Dering. 
8. ipmeut and Storage Au 
Provractor, Uni.ersal Lay-out ... 
Pruitt, jiarris, Personal of 
: Emulsion ‘Type Cleaner for Use in 


Publie Relations Job, A_ Good Navy July 
Pull-unead tor Off-center Broaching, —- 





~ ™ and ls De- 
age for Milling Gear- 
xray-Mills Bronze Gear 
High-pressure Superdraulic 
Anny Manufacture, Tool-room Precision o a 

Mass Production Basis in. 
McIntyre Pressure Lubrication 
McIntyre Pressure Lubrication 
* Worthington Variable-stro: e 
for Hydraulic Systems, 





£ McIntyre — weight Rotary. ih. 308- 8 
Punch, aan, see C 


M 

Hydraulic Overload Pitman 
Penk SS se Vaicindesenienenes Ave 
Punching Holes in Short Tubes, Die for. Jan. 
Punching Units, Wales-Strippit Hole- Feb. 
a of the Product, The Real —— 
P urchasing “Agent Personally” ‘Liable’ tor Con- 
tracts He has Signed? . sae T. 


p June 
Equipped with Indexing Device 


Quaker Chemical Products Corvoration: 
Ww —— “‘Microgrind’’ Flui 
by Statistical Methods, 





See tence eeeneeeeeneseeeeeeereeseeeees sees 








Quenching Press, Gleason ..........ceeseeeeee Mar. 198 
Qui..cy Compressor Co. : 
Film on Industrial Air Power............ June 168 
Quisenberry, J. L., Personal of................ Dec. 239 
R 


Rack Flame-cut to Shape, Teeth of........ Oct. 230 
acks, kortavie Automatic Material-handling 


June 217 
Radii Attachments for Lay-out, Scribing, ont 
Oe Sept. 230 
Radio Manutacture, Oftice of Price Kéutalie 
ows” Fy eee Sept. 175 
Rau ‘lesepnuone S,svem Provides Service _ 
Mo.ing Venicies, MOuUe ........seeeseeseees Apr. 191 


Radius Grinding Attacument, Cincinnati. aoe. 207 
Kauruad—A Stepchild of Go-ernment, ‘lhe 


Ramsey, Hobart C., Personal of.............. Sept. 244 
haudall, Bb. H., cone GE sccccsnccenececs Apr. 244 
Maunume Machinery Co. 

Selt-propelled ‘Turning Rolls ~ panama 


Automatic Welding of ‘lanks ....... - June 167 
Read, bred M., t’ersonal of. ..Nov. 226 
Keamers, Daniels Precision ... Fe 4 216 





ARCAMIETd, BVOSOTS  coccecccccccccccccssccscecccsscecs % 
Keamers with Flute-long Carbide Tips, soll 


Reaming, Boring, and Tapping Machine, 
LeMaire Special Wheel-cylinder Drilling, 


ar. 

Reaming Rocket-shell Plates, Baker Multiple- 
spindle Machines for Drilling and........ Sept. 211 
Reaming, Speeds, Feeds, and Lameteonte Sor 
ug. 














157 
Reaming Unit, Hesco Drilling and.......... Fev. 220 
iveciprocating ‘Slide Mechanism for Feeding 

Marte tF0m 6 BEACK..cccccccccceccccccccccccceses Feb. 190 
Reconditio..er, lmpro ed Tap ............++0+ Sept. 228 
Keconversion, Tool Engineers Have Greatly 

DR oe aa cach ecssaasscgaansonnen May 180 
Reconversion Wwiil Help Prevent Inflation, 

IEE | soccsdndenshocasanndgechunimenncaneanbaontee Sept. 240 
Recorder, G-E Automatic Humidity . . 220 
Red Ring Internal Gear-shaving Machine.. 214 
—_ of Blanked Part Simplifies Produc- 198 

“Redi- ‘Heat Block’’ for First 175 
Redmer Air De.ices Corporation: 
Foot Control and Valve for Air-operated 
EE PRR R . Dec. 226 

Air-operated Collet Chuck ..... i . 193 
Redpath, W. A., Personal of . 234 
Keducer, Speed, see Speed 
Reed Engineering Co.: 

Plate-bending Rolls ..........ccscesceseeeeeee Feb. 199 
Reed, Franklin A., Personal perenne Sept. 244 
Reed-Prentice Corporation 

Plastic Injection Molding Machines...... Jan. 196 
Reed Thread-rolling Machine ................ June 204 
Reel, Heavy-duty Constant-speed, Constant- 

tension WEEE <ncucterconcgptensncenqensseannee Oct. 218 
Refrigerator or Condenser Coils, Automatic 

Arrangement for Sil-er-soldering.......... June 178 
Refrigerators and Boilers Operated by Sun 

on  _TERERRGRRRR RAR ERITeR Rae Har errn Aug. 187 
Reich Mfg. Co., J. R.: 

Center-lapping TEE siisineninenainennninnenien 
Reichl, Dr. R. M., Personal of . se 
Reiser, Jr., Fred. Personal Of......-cscecccose- 





Relay, Allen-Bradley Universal Solenoid. “ine, 204 
Release Flvid and Compound Aid Rubber and 
Plastic Molding, Silicone Mold .......... Mar. 184 
Reliance Electric & Engineering Co. 
Automatic Positioning Control Speeds wae 


ing 
Larmest Pressure-cast. Rotor Ever Made. for 
RR Dec. 186 
Republic Drill & Tool Co.: 
“Jet’’ Drill , * High- speed Production 


BE snicstecnicrecensansubassncinnconganndes Mar. 218 

— t and Engineering Center Planned, 
sai bannisishuanshihicaitebaiceniaamheihsbemanel’ july 168 

Reseasrh Foundation Organized by Stevens 
UII ncncecundkuish ciseteenbenhaleeiniouaions Jan. 192 
Research Should be Made Public.............. Dec. 188 

Resins Developed for Impression Molding. 
IONE, Scnnscuacnthenccncnsnsansoasnanees Sept. 206 

Resistance Welder Manufacturers’ Association: 

New Officers Elected ............cccccscseees Apr. 198 


Resistance Welding, see Welding 
Reristoflex Cornoration 
Synthetic Material Superior to Metural 
eee Nov. 175 
Resonance Tube, Troubles in Steam Turbines 
or Other Rotating Equipment Detected by 


Aug. 171 
Retract-A-Tool for Thread Cutting, Foulk..May 222 
Return Unsatisfactory Equipment, Buyer’s 9 

194 


Right_to. Leo _ yy - enews Oct 
Revere Conper & Brass, Inc.: 
New Free- -eutting Copper Rod Saves Machin- 
.. 2. CRRA ERE Dec. 196 
“Revera” Thread i: RSE May 220 
Rex Machine Tool Flerible Conduit........ Aug. 222 


*“*Reynalite’’-—-New Bvuildint Material Consict- 
ing of Aluminum Bonded to Cellulose Core 
July 163 
Reynolds, C. H., Personal of .............. Sept. 246 
Reynolds Metals (Co.: 
Alvminum Pallets Save Handling Weight 





BE I a vescciecenicasssaknccisepsiasonsn July 156 
Aluminum Bonded to Cellulose Core Forms 

New Building Material .............sss000. July 163 
Aluminum Alloy Combines Strength and 

Free Machining Properties ............ Aug. 200 

R-F-L_ Air Regulating, Filtering, and Lubri- 

cating ga Shaken baeghiineesahnabieessebnernedene Jan. 204 
Rhoades, Jr., C. M., Personal of............+ June 242 
Rings for Ball Bearings, Waldes ‘‘Truarc”’ 

IEE iniscc canis cesnossenonhonessacesWabanereouse Oct. 222 
Ritter, Harold J., Personal of .............. Jan. 212 
Rivet for Peacetime Rs Production, 

Improved Explosive _..........scccsssseceseees 186 
Rivet in Sheet- metal Plate, Die for Worming 

Extruded. Wallace C. Mills .............. Dee. 191 
Ri ets and Pneumatic-hydraulic Rivet Gun, 

UNE . sckarhdahiicmiminsiniensenenscdguhiiouain’ Jan. 209-A 
Rivets, ay mbrella Plug” for Covering Heads 

sks eee Feb. 226 
Riveting and Plereins. “Impact Air Hammer’ 

PR TEED acsthiicsertinadainnibacskanpaionennannes 216 
Riveting Fixture for Grooved Stud ....... . 186 
Riveting Hammer, Pneumatic ......... “ . 199 
Robbins, John T., Perscnal . eee 212 
Robinson Aviation. ne 

“Vibrashock’’ Mounting for Delicate Equip- 

NEE Rincscincnmroncis Picienenssnnenisubenaensen 224 
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| Furuace irasing 
Wilham C., Pasonai of 
Kovot Mechauism Used to Automatically Load 

and Unload Equipment tor Machining Shells. 


re 
“*Rovot Kembrandt’ we Dd De. ice ifcciiiet: 
ug 
Rocaet Ascends 2 Miles at sessad” 
Baker Multiple- —— 


Rocket-shell Plates, 
a for po 


B: 
Automacic” vases Type Normalizing 
a. yn sepnaanneunsearantesnnoeads 
Sixty-ton Snop Press 
F lux-coated ~ Welding .. 





ho.ers ‘Corporation: 
Impro.ed Electrical popiteting Board _ 
of Non- cotton Cell ul ose 


Mill Equipped for a 8 
Seek tH ag ~ geen 

Heavy-duty Pioumatic ‘Die Cushions... 

Hydraulic O.erload Pitman for 
Rogers —_ Gcrporation, sspiatnieiiapaioaiebenas 
, Wend Initial Back ise wena 
Keed Mlate-bend ing 


Co 
Reed Thread-rolling “Machine Ju 
Rolier Bearing, Bantam Selt- aligning ae 


Standardization of Ball 


alee Bearing Sizes, 


li sh pon New x 


| acne 7 Bearings, Kaydon Conical. Mer 


Lamson pee 
Self opening Die-heads aud Ground-thread 
BUD .ccnsnamnepesesesinbepeghonphaneneganerneeneneneenene 

Rolling Machine, Reed Thread- 

—s D \aananee Recent Applications of a ie 


B. M 
HyAraiilic- feed Multiple Drilling and Boies 


Ross Operating Val.e Co.: 
Solenoid-controlled Air Valve 

Rotakit Assortment of Files and Burrs....Dec. 

Rotating Motion_ with —— Take-up Action. 


Rote, Franklin B. : 
a Forging of Magnesium 





* Pump, Barnes Equalized... 
: Hydraulic Cylinders, Lozan....D 


ct. 
Roto-Finish Machine for Mechanical Finishing 


1 rts 
Roto-Matic Milling Mach e 





Royal Oak Tool & Machine C 
Tool Gaines Machine 


ire, Live Centers with wane ~~" 
Rubber” hese Paint is Again Availab 

Rubber Becomes “Commercially Available 
Rubber 3 Forming Magnesium, Heat-resis- 


Material Superior to 








1 
William 5. Personal of 
Largest of Three Stress-relieving Furnaces 
Rust Inhibitors Developed for Inside Stopass 


Rust- "preventing” Campound tor” Short-perioa 
SE ERLE SEIN ET g. 
Rust eee, , Pues Oil Used as 4 


Rust _Remever for —_— Bearings and Ma- 
Mar. 


The’ Forging of Neal um 
Rustless Iron and Steel Division of American 


Co.: 
Process for Polishing Stainless 
Sethate  -_e cememoarmmanaesan sents 
Sound Industrial gaa for Sound 


Ruthman Mac hinery. ¢ 


flo” 
Thomas W., Obituary of 


Safety Code for Industrial Use of X-rays..July 187 
ER TE AT Sept. 25 


Safety Device, ~Gemco Shaper with ae 
, Frank, Personal of 


of 
Validity of Exaggerated. 
one eee 
BURARIES COMBINE oasicescescccesnvvseconceses Jan. 209- . 
Automatic Transmission July 22 
, Liquid Carburizing ae * 


Sales "Statements, 


Salvaging Castings, 
Samson Grindine-wheel Dresser 
: ”* Cleaning Compound 
Sander, Grinder, and Circular Saw, Parlec 





Sand-O-Flex Copenetien: : 


Sanne, E. J., et of 








Starbird Pressure-operated Switches.......... Feb. 
Starrett, Arthur H., Personal of.............. Mar. 
Starter Developed for Aviation Gas Turbines, 





NE ee any Hee ere oa Won, Brae pr. 
Staybolt ‘aps, Grinder for Gharpeniig....Dec. 
Steam Cleaning Unit, Portable ............ June 
Steam Platens Produced by Welding...... 
Stedfast, Albert R., Obituary of.............. 
Stecl Castings for Use at Extremely Low 

Temperatures, High Impact Values of..June 
Stecl Castings, New Type of Thermit for 


PFOGUCAIAG seccccccccccccccocccsoscovonsssccoseoegsee 

Stecl City Testing Laboratory: 
Hardness Testing Hammer for Portable Use 
Sept. 


Jan, 


Brinell Testing Machine .................0+- 

Sheet-metal Ductility Testing Machine. July 
Steel, Color Parkerizing Increases Corrosion 

Resistance of Tron and .......cccccccocscoees ul 
Stecl, Disintegrators for Removing mee 


Taps and Cutting Hardened................ ept. 
Stecl for Knives and Blades, A New Composite 
Nov 
Steel for Use in Zinec-alloy Die-casting, Pre- 
Reon ur 
Steel ie CO WEEE cccicesce 
Steel Rollers, Hardened 
Steel, see Sheet, Stainless, High-speed, Moly 
denum, Nickel, NE, etc. 
Steel, Some Applications of Sub-zero Treat- 
ment to. Stewart M. DePoy 


Steel that Hardens in Heavy Sec 
CREE TIO des csnatishiantcconsniesnsikenseash pr. 

Steel with Greatly Improved Machinability,. 
New ‘Tool Nov 

Steel Wool 

Steels, Arc Welding of "Alloy 

Steels by Rolling, bvoduetion 
Charles H. Wick 

Steels, Improved Electrode 


Manufactu 


of Clad. 


uly 
for High-tensile 
oO 


Steering Knuckles, Snyder Seven-station Ma- 





chine Designed for Machining Automotive 

June 

Ae re Feb. 

Steinkraus, Herman W., Personal of. .. June 

Stenger, William H., Personal of............ Mar. 
Sterling Co., Douglas T.: 

Incentive Wage Plans .........cccccccsseres Sept 


Stevens-Arnold Co.: 
Precision Pressure and Deflection Pick-up 


sahehoebieassaisagadidansesastebagnentaaae Mar. 
Stevens, Charles R., Personal of............ Sept 
Stevens Institute of Technology: 
Research Foundation Organized ........ 


Jar 
Stevenson, Jr., Dr. Alexander R., Personal of 






pr. 

Stevenson, Lieutenant Colonel H. A 

Personal of .. . Oct 
Stillman, F. H., __ eee Apr. 
Stix, Henry A., ‘Personal of sedbnndsbiessacosohess May 
Stokes Machine ©o., 

New Plastics Molding ‘Film 
Stone, Guy M., Personal of.... 
Stoner, Seth H., Personal of 
Stoody Co.: 

Hard-facing Alloys for Electric Are Appli- 

CRO Siiveicnnscciissnesnniearnckehgunesesaneses Dec. 


Extrusion-coated Electrodes 
Aug. 
Reon ige-battery Power, Resistance Welding, 
SUEY -ccndéunckvabibnebbninaasiakanstnankiceaimeinnel u 
Shows, R. §8., Personal of 
Straightening Press, 


Self-hardening 


Anderson 















een 
ot 


ceoNIoe 













Straightening Press, Mech-Art Hydraulic.. — 220 
Strain- -gage Amplifier, General Electric....June 230 
“Strainco”’ Portable Central Coolant System 

; Jan. 175 
Strainer Products Corporation: 

Portable Central Coolant System. Jan. 175 
Strasser, C. H., Personal iacsenence «July 246 
Strauss, Jr., Harry 

Using Gisents for’ the Crush-forming of 

a Jan. 179 
Stresses, Eccentric Milling Cutter Designed to 

RRR entree ees Sept. 204 
Streases in Flat Steel Springs... Sens 

Residual Forming. W. C. Troy.......... ne 152 
“Strike-easy’’ Arc-welding } Jan, 208-B 
Strike, There Are Limitations Even to the 
- SEED OD nrincnsasisscenssgsenioapacensevecanebbansne Nov. 170 
Strikes, A National Labor Policy to Minimize 

MUNN \scc6hindsucneessabshcekedieriainenbebieuss Apr. 169 
Strikes Against jpattonal Welfare are, in 

a erage June 194 
Strikes Hold up ‘Aubemahiie Production, oe 

tt &. rene uly 165 
Stripper Removes Organic Coatings, Enthone 

NNN dihs shatuas casckathmieanianesinnaaniainns Apr. 201 
Stroboscope, Portable .......+. July 207 
Strohm, J. R., Personal of. ...Mar, 228 
Structural’ Material Developed i ft 

Field, New Featherweight secohedsceneons . Apr. 200 
Struthers- ‘Wells Corporation: 

Self-propelled Turning Rolls Facilitate Auto- 

matic Welding of Tanks ............. . June 167 
Stryker, Clinton E., Personal -_ OE Apr. 244 
Stnart Oil Oo., Ltd., 

The Problem of Cutting Fiuids hinensoniuna Dec. 194 

a. R. B.: 
Aircraft Manufacturing Technique ~~ 
MM MII AAbancsnsisuuanalineneonin’ 168 
Stud-drivers, Titan ..........sc0006 epesconecesese my 220 
Stadebaber ‘Corporation : 
Production of Starter Rive Ge Gears Revolu- 
» tionized by Electronic Process .......... Jan. 192 
Robot Rembrandt””—A fang 3 motes faci 
tating Drafting- -room Work ............Aug. 186 
Studer Ltd., Fritz 

Profile Grinding BI acsscarosassannroin Aug. 204 
Stuebe, Colonel Louis F. W., Personal of. = 244 
Stueve, R. W., Person GE nocrecrece eesweees June 242 
Sturgis Products Co. 

Roto-Finish Machine for Mechanical Finish- 

ing of Small Parts ...........000. = r. 202 

New Mechanical os "Process... 194 
Styraloy—A Plastic that is Flexible at. og 

ee eapbesoonee eb. 195 
Styron "411A Polystyrene | Piastic with 

Greatly Improved Quali sekuenhinbiien . 206 
Submarine Signal Co. 

“‘Servotron”’ Electronically Controlled bq 

able-speed Drive . 226 





Sub-zero Treatment ‘to Steel, ve ‘applica 

tions of. Stewart M. DePoy.... Sept. 
Suhl, Rudolph Louis, Obituary of. 
Sump Ci Cleaners ont Coolant Filters, 









Sun Power, Boilers and Refrigerators 
Ee 0 Oe ee Aug 
Sunnen Mroducts Co. 
Diamond Dressing TE. -nesenipasotenesninii Aug. 
“Super Service’ Upright Drilling Machine, 
Cincinnati Bickford intsntvevehiieesannninns Apr 


Super Tool Co. 
solid Keamers with Flute-long Carbide give 


Face Milling Cutter with Solid Carboloy 
PED. acnsatiticabdasseevelkionndhaneibibeaukees May 
Super- Treat, Inc 
“Flash Freeze’ Unit for Industrial Cold- 
CROMEMREMIE cocccccccccccccsccccscccscccsscveceses 





Superdraulic Corporation: 


Ligh-pressure PUMP .....csc.seeecseseersesees Apr. 
Small-size, High-power Hydraulic Motor 
Aug. 
Superdraulic Pump, High-pressure ........ Apr. 
“‘Superdraw’’—-An Improved Compound for 
Stamping Operations Spanbneedineneenenheuss Jan, 
Superior Flux Co. 
A Soft Soldering Flux that Leaves No 
Harmful Residues  ...........cscseeeeeeees Feb. 
Superior Machine & Tool Works 


Precision Internal Grinding Machine....May 
Superior Mfg. Co.: 
Small Pneumatic Hammer ................ Oct. 


Supervisors in Human Relations, Training..June 
Surface Combustion Corporation: 





ae purpose Furnace . .........csceeceeseree Dec 
NX Gas Atmosphere for Heat-treating Ope r- 
BEEOMS cecccccccccccccscccenccocsscccnccsssensesese Jan. 
Lift-cover, Car-bottom Furnace Used for 
Heat-treatment of Rod and Bar a. : 
rend, 
Surface Finishes, The Comparoscope——An 
Optica! Instrument for Evaluating........ eon. 
Surface Grinding Practice, Modern Flat. J. 
Arndt and W. 8S. Hallowell: 
DD ndasihenhanmadsdepnnnneninapetiaetnieenneanenuannne May 
2 June 
BD. cnncodccsnccnseusncenpeennnecesipenesescgnenesenes July 
Surface Smoothness Comparator, Comtor..Dec. 
STOGS TURES, TOOT ccccscxcceccnccscccenecesons Apr. 
Surplus Equipment, Preservation of...... Jan. 2 
Surplus Equipment Should be Available to 
Educational Institutions at Reasonable 
WINNIE Ck inhoihns sbkkebnkh nib asnemiainenedmmadiwedaueld Aug. 
Surplus Machine Tools, How to Buy........ Apr. 


Surplus Machine Tools, How to Deal with..Jan. 
Surplus Machine Tools, Recommendations by 








Machine Tool Dealers OM..........00000000++ Jan 
Surplus Machine Tools to Work, Putting..Dec. 
Surplus Machines, Change in Priorities for 

Purchasers of .. July 
Surplus Machines f Rooms 


in Trade Schools 
Surplus Should be Placed on the Market 
SO, POI cnccnscanesisacncicasanes 
Sutton, C. M., Obituary of.... 
Swanson, G. S8., Personal of..... 
Sweerer, Magnetic Shop Floor . 
Swing, R. J., Personal of......... 
Switches, P: ressure-operated shikigeenidensserdis 
Swivelier Cc 
Grounded “’Work-Lites”’ ....ccccccseesseees 
Swogrger, Ross W., Personal of.. 
Swope, Gerard, Personal of..... 
Syvkora, John C., Personal of...............+++ Se 
“‘Synkrete’’—-A Liquid Developed for Dust- 
proofing Concrete Floors.................00e0+ Oct. 
**Synox”’ Stainproof Finish .................... Feb. 
Synthetic Material Superior to Natural aaa 
Synthetic Oils Developed for Industrial 
PE i crassinicisnaseneseniounseioniossves Feb. 
Synthetic Rubber, see Rubber 


Synthex Products Co.: 
“‘Synkrete’’—-A Liquid Developed for Dust- 
Oct. 








187 
218 
211 


205 


195 


217 
228 


211 
228 


190 


195 
198 


226 
173 


210 
180 














proofing Concrete Floors .............+++ 170 
System for Handling Single-point Tools at 
Watervliet Arsenal. Lieutenant Colonel 
SS rere Mar. 161 
Systems and Reccrds Sometimes Outlive Their 
RRR Mar. 174 
ry 
Table Feed for Nichols Milling Machine, Power 
Feb. 208 
Tachomantens, BOR c.cccccocccccccveccenescscsceces Dec. 213 
Talon, Inc. 

Method of Checking Compound Angles..Dec. 182 
Tank saan, High-quality. William, Zs 

IND nai candossssuncsccnnriunisecabsndisagnenesneel 135 
Tanks, Merry. Go-Round” Speeds or 

REE Re Re eS Sept. 210 
Tanks, Self-pronelled Turning Rolls Facilitate 

Automatic Welding of.............ceccccsscees June 167 
Tantalum Carbide, see also Tungsten Carbide 
Tantung Thread Plug Gages...........sscsesreees Oct. 224 
Tap-Cartridge, Inc.: 

Tap-cartridges for Blind-hole Tapping....Oct. 220 
Tap-conditioner, Improved ...........sescecseees Se ~ 228 
Tap Extractors, Walton Pipe............0+.-s++ 198 
Tap Grinder, Thin-body Chnek for Blake. “Age. 207 
Tap-guiding Fixture, Dahlst =. epauovoncccceses June 204 
Tap-holder, ‘Barnaby ‘‘Jam- F niesenietad Mar. 210 
Taps and Cutting Hardened Steel, Disintegre- 

tors for Removing Broken............ss++«+ Sept. 282 
Taps, Disintegrator for Removing Broken. “Ape. 236 
Taps, Phe ag <soabagenstepbantiasenemmaiannd ay 222 
Taps Greatly Increase Crankshaft Threading 

ere July 226 
Taps, Seintier for. Sharpening Staybolt. Dec. 210 
Taper Inspection Plate, Ex-Cell-O 206 
Tapned in Fight Seconds, 

angers 165 
Tapping, and Spot- acing the Shank End a A 

Small ‘Forging: Jig for Drilling............ Mar. 182 

Tapping Attachments, Wahlstrom inaleneine 
_- ga “Ree Feb. 210 
Tegoie, Sarat, Deities, and Milling Machine, 

Giddings & aan . SS hi dakaaennion Apr. 210 
Tapping Fix utomatically Con- 

trolled iy Dh ccneubdinabbiebhouabinnpadnsbens Au 
Tapping Fixture. Viking Han 
Tapping Head, _—— Drill P 
Tapping SRE ee July 
Tavp: ““Hy-Mac” ipeciai Machine for Drill- 

ing, Spot-facing, Counterboring, atd...... July 204 
Tapping a, Cleveland Horizontal Drill- 

Dil “WUE ohupannenseccsqnsssnannstbebabnncansecnnnssontenl 
Tapping Machine, Friction-drive.... - 

Tapping Machine, LeMaire Special ‘Wheel- 

cylinder Drilling, Reaming, Boring, na 204 

> ar. 


17 








Tapping Machines, Hasking..........0..0-.-000+ Apr. 
Vapping Motor Krames, Davis & Thompson 
Four-station Indexing Machine for Milling, 
Derklbing, OE cocscccccconceccccccccsccccoepecseoscoce Apr. 
Tapping, Tap corestom for Blind-hole...... Oct. 
Tapping Tool, ‘‘Grip-Slide’’ Threading and 
June 220, July 
Tatman, J. S., Personal Of...........:.:+sseeseees Apr. 
‘lavannes Single-spindle Automatic Screw 
DER ATIEE, cnccesccnentscccacaccceneonsoasngennewsaseons Apr. 
Tawresey, Lieutenant-Colonel John §&S., Per- 
BOON Cl icosnvavvsnndpocsssveqnonngenccegenctacennesonsc’ ,OV 
Tax Policy Encourages Buying Modern Equip- 
ment, Britioh .....cccccocccccccsccccccsccccovccsesees eb 
Tax Policy that would Stimulate the Use of 
Better Wawinmetst .....cccccccccccccsescescosccoced J 
Taxation, A Common-sense Theory of.. . 
Taylor, Earl A., Personal Of........cccceceeeeeet se 


Taylor & Fenn Co. 
Variable-speed 
Taylor Machine 
Utility Hoists 
Taylor, S. B., Personal of.... 
‘‘Teflon’’—A Plastic with T 
to Acids and High Tempe ratures.......... Aug 
Telephone System Provides Service for Moving 


Co. : 





Vehicles, Mobile Radio ..............00+ ... Apr. 
Temperature Resisting Alloys, High-... ..Oct. 
Templet Grinding Machine with ectronic 





Control, Sheffield...........-.sccccccccscsececsoeeed Mar. 
Tennessee Eastman Corporation: 


Transparent Tenite Tubing Used for Con- 
tainers for Drawings..........ccsssceeeeee Sept. 
Tensile-strength Testing Machine.............. Dec 
Test of Neoprene, Kesults of Ten-year Aging 
une 

Test Table Used to Shake Out Faults of “New 
Designs, Vibration .......scecccceceerssceeseones Nov. 
Tests on Single-point Cutting Tools Now 
Standardized, Life .....-.sssesecseeceeeeeesseses Aug. 


Tester for Small Ferrous Metal Parts, Magnetic | 





Hardness 
Testers, General Electric wes 
Testing, Application of Sates Carbides in 
BIOTOROGS cccccceccascoccccocccongecoseccccsssosececcee Jan 
Testing by the Hypersonic Analyzer, Non- 
destructive Material ........ccccccccesscessesseeeed Ja 
Testing Equipment, Plastics and Metal... Nov. 
Testing Hammer for Portable Use, Hordnes 
Sep 
Testing Machine, Brinell..........c00.:ceeeeccseee Feb. 
Testing Machine for Sheet Materials, Bending 
ONG TOrslON ...00,cccc.cocccccccccssercccccocsccosced pt. 


Testing-machine Grip Designed to Hold Plastic 








SPECIMENS ...ccccccssccccccccccccccccsccsccsssevecees 
Testing Machine, Sheet-metal Ductility.... July 
Testing Machine Simulates Actual Landing 

Conditions, Airplane Tire........cccceseeeeeeed 
Testing Machine, Tensile-strength......... 
Testing Press, Jeatty Hydraulic Tube- 
Testing, see also Gaging, Inspecting 
Testing Unit, Wilson Universal Hardness..July 
Texas Co., The - 

Hydraulic Oils for Industrial Baulpment 

ug 

“Thalid X500"’ Thermosetting Resin Developed 
for Impression Molding............sseseeeee Sept. 
“Thalid X-100" Plastic Substitut Tung 

Oil in Sealing Magnesium Castings.. Nov. 
Thermall High-frequency seating VU Unit......} flay 
“Thermicast’’ for Producing Castings 

an. 
“Thermonic” Induction Heating Coil for 

Tacalized Hardening........cccc.ssecccssosseesees pr. 
Thickness, Gace for Inspecting Bonds of 

Laminated Materials or Measuring Sheet 

May 
Tholl, J. F., Personal Of............cccccscccseees Apr. 
Thomas, Clinton G., Personal of........+:0++++ July 


Thomas Machine Mfg. Co.: 












Edging Machine Designed to Prepare re 

for Antomatic Welding.........ccseseeses Dec 

Inclinable Press ........ccscoccccccccscccssssovess Ma 
Thomas ‘Metal Master’ for Welding onl 

STIR UI ares scaneccnnccecensvesqnccseeneuniag Aug. 
Thompson, F. Archer, Obituary of...........- Sept. 
Thompson Grinder Co.: 

Crish Form Contour Grinding Machine . 

Sep 

“Truforming’’ Grinding Machine with Wheel- 

forming Crusher REESE Apr. 

Equipment for Steel Wool Manufacture. “May 
Thompson, Harold J., Personal of............ Dec 
Thompson, John, Pe rsonal of 
Thoms, James E., Personal of 
Thomson Electric Welder _Co.: 

Motor-driven Spot-welder.........:.cceeceeee 
Thomson-Gibb Electric Welding Co.: 

Model 6 Light-duty Seam-welder.......... Sept. 
Thomson Industries, Inc.: 

Rall Bushing for Linear Motion..........-July 
Thor Pneumatic Impact Wronch.........+-.-+++« June 
Thread Cutting, Foulk Retract- “" -Tool for..May 
“Teceed Wester” Attachment for Lathes, 

err re June 
Thread “Flat Rolling Dies, Jones & Lamson 

Automatic Self-opening Die-heads and 

GO cevccccnccercccageconseopenence ...sune 
Thread Gage, Bryant Portable............- . Apr. 
Thread Gage Sets, Reversible Plug and......Apr. 
Thread Gages, Reversible..........0.s-seseeeseeee Nov. 
Thread Grinding Machine, Landis Centerless 

June 

Thread-measurine Wires, Cemented-carbide 4 
versible-wire Plug Gages and.........00+++- 

Thread-measuring Wires, Van Keuren ee 

Plate Gagen atd.....cccccccecceccscccosccocccsceces Mar. 
Thread-milling Machine, Cross Rotary......June 
Thread Milling Machine, Cross Special al 

ing. Facing, a0d.............scccccscccccccsscsccved 
Thread Milling Machine, Plan-O-Mill.. 
Thread Plug Gage, ‘‘Reverso”’...........- 
Thread Plug Gages, Tantung.............. 


Thread Plug Gages, Tungsten-carbide. .Nov 
Thread Ring Gage, Woodworth Adjustable | 
r. 


Thread Ring Gage, Extra Clearance Provided 


OB Ge TNS Doracthcvcescnccesscecesncisectncncrsend Jan 
Thread-rolling Machine, it heseqpevmnnnpecpecee June 
Petcemes wus, Pn Appteations, of 

Saki oosemnaeuinnacbanhnannuneupetssouebinhs uininenend _ 
Thread Standards, “Metric Scre beeonenbececeses 
Threads by Single-wire Method Gage for Gieok: 

ing Special Screw. Daniel E onald 
Threads, Checking Pitch ee of Precision 
Screw. Earle Buckingham...... eseonesncecoes Sept. 









198 
» 208 


168 


184 
202 


188 
208 


216 


209 
204 
173 
206 


or, 236 


220 





bi International Agreements Reached ae 









ccc cnccaveasaessaqanesenshs saskssesaauesacacnsnenns 154 

Shanadinn and Tapping Tool, ‘‘Grip- “Siide 
June 220, July 224 
Threading Fuse Adapters on ndmaco 

Machine, Special Fixture for................++ Uct, 212 
Threading Hypoid Gears on Landmaco Machine. 

Special CHUCK [OF occcccccccccesccsecceces eeanuee -Nov. 215 
Threading Tools, Carboloy ........... REELS May 218 
Threadmiller Corporation: 

“Grip-Slide’”” Threading and Tapping Tool 

; : une 220 

Threading and Tapping 7 224 

Ju 
Threadwell Tap & Die Co.: 

High-speed Twist Drills ...............ccscseees May 212 
Thrittmaster —= Division of Thomson 

liudustries 

“Ball Bushing for Reciprocating Mechanisms 

Sept. 236 
Timken-Detroit Axle Co. 
Aluminum Adopted “for Truck Rear-Axle 
PIII cciulscnscdabniareibanensbsanbesscnheen® Aug. 186 
Timken Roller Bearing Co.: 
Electronic Sound Gaging Device for Use by 
Si Re eer Sept. 189 
Sound Gaging Device for Blind tispectens 174 
u 
Tin in Manufacturing, Substitutes for........ Apr. 193 
lippery, Krank C., Personal of..............+ Nov. 226 
Tips to Shanks by Induction Heating, icnning 

Tool. T. Vernor and E. dams..Dec. 178 

Tips to Tools, Induction Brazing of Carbide 177 
7 
Tire Testing Machine Simulates Actual Land. 

ing Condition, Airplane. Laiseaiahaansntedetinaiealt Mar. 173 
Titan Tool Co. 

‘Iwo New Stud-dri.ers..........cccccccccesceeee Nov. 220 
Tobias, Fred J., Personal of..... ..Mar. 235 
Totte, Arthur R., Personal of........ Nov. 233 
Tool Aduustment Block, Howard.. July 218 
Tool Bit, ‘‘Shearcutter’’.............. «...Jdune 224 
Tool Bits, Copper ‘‘Cushioned’’................ Dec. 200 
Tool Engineers Have Greatly Speeded Up 

EI Coe May 180 
Tool-grinding Fixture, Scherr All-purpose..May 216 


Tool Grinding Machine, Cincinnati Monoset 
ME IIE cininn ich cscncevachthandneeiastnsaregiice 
Tool Grinding Machines, 
draulic-feed Universal and........ 
Tool-holder, Bakewell Quick-clamp 
Tool-holder, Kett Floating.... 
Tool-holders, | Cooper-Bessem 

Cutting-off hanneubeseantaaebabeseneen 
Tool Kesists Se 
MI IE binicasnacccdoaacteeinanncbsaanaebenian’ 
Tool-room Precision on a 
Basis. Charles ©. Herb... 
Tool Shanks, Fixture for Milling 
Tool Shanks Increase Production 
Milling Of<. atl Weavel......cccrcsesesccocss J 
Tools and Adapter for Small-lot Runs, 


Tools at Watervliet Arsenal, 
Handling Single-point. Lieutenant- wen 
_ % See teiete 

Tools During Shipment and soomnneete Protect: 
ing Cutting 








System for 





Tools, Equipment Designed to Facilitate the 
Use of Diamond. Dr. G. Schlesinger and 
eS Sea June 

Tools for Use in Bending Machines. EB. J. 
DeWitt and Harry S. Nachman............ May 

Tools, Kennametal ‘‘Clamped-On-Tip’’...... Aug 

Tools Now Standardized, Life Tests on Single- 
IE TIE ccnccnninvccsssaveisnannecsanncorasens Aug. 

Fouls to Eliminate Chatter, Grinding Lathe. 

A ea May 

Tools. Universal Rake-angle Checker for Form- 

WI i scrinkeancisnssietscshcacnaphanenacaninasanved Feb. 

“‘Toolmaker Microscope,” «Ang. 

Tooth Wear and Failure, Fa ny 

Topflight Tool Co.: 

Sheet-metal Dimpling Tool and Yoke..Mar. 

Torch Cutting Operation, Eliminating Distor- 
WII TUT xb ncanatansanandes bensavsnccneatacencs sbadans Aug. 

Torrance Brass Foundry 
Centrifugally Cast “Licminum-bronse Bush- 

UNE EIEN endhcntccenspenccusernnccrgeaces aecsen’ A 

Torrence, George P., Personal +. 

. 251, July 

Torrington Co. 

A Manual on Needle Bearings ............ Oct. 

Torsion Testing Machine for Sheet Materials, 
Denties a t 

Towne, R. Louis, Personal of . Jan 

Tracer Profilometer RES Dec. 





digkstseduinesadenecebieabiabaseuaaaaans June 
see also Export. Market, Foreign. 
Industry 


Training Course on Electrical Instruments, 
PIED snsuasckansncsscccaschinstasansicens 1 
Training Draftsmen at the Glenn Martin Plant 178 


uly 


Ai) 
Training Program, Ford Dealers Offer — 


an “Earn while You Learn”’......... 
Training. see also Apprentices, Education. 
School, Vocation 
Training Supervisors in Human Relations..June 
Transformer that Weighs Only One-third 
ERIS Le RE 
Trancmission, Salsbury Automatic ... 


Trboieich, Nikola, Personal of ............ 
Trecker, Joseph L 


Increased Production the Solution to 
Economic Problems ..... enkusnsekensies wee July 

Tri-Bit Boring-bars 
Trinlex Machine Tool Co.: 

Lidkoning Centerlecs Grinding Machine Feb. 
“Tri-San”’ © es Material for Industria! 

Hy-iene t IND scccannbachseciasacehaeasouesnunseed Sent. 
Preside Solutions for Bright Dipping. ee ‘Mar. 


Visine: “Residual Forming Stresses in Flat 
Steel esa sssoseee JUNE 
“Truarc’”’ Retaining Rings, Waldes ........ Oct. 
Truck and oan Cleaner, Honan-Crane Oil- 
MIU» siasnucnéasasscinenessuigarcbastandeasesions Feb. 


SII . sscensohassxadtehvniibstocanhthaninkeastnd 
“Truforming” Grinding Machine with Wheel. 
forming Crusher Rolls ...........ccsseseees -. Apr. 


Trundle Engineering Co,: 
Government Surplus Should be pmeet on 
the Market acy Sip kabialaes eoccescesecce OSE, 


Truscon Laboratories, 
Chlorinated Rubber Base Paint is Assn 
ar 


Available seve 













216 
e 168 
203 


228 





Try H. K., Personal ccce AUS. 

T- “slots with Warbide taped. “Cutters,” ‘Milling 
an. 

Tube-testing Press, Beatty Hydraulic........Apr. 


Tube, Troubles in Steam Turbines or Other 
Rotating Equipment Detected by — 


















242 


187 
236 





Aug. 171 
Tubes, Die for Punching Holes in Short. Jan. 188 
‘lubes with Carbide Lathe-center Tip, Flaring s80 
an. 
Tubing Data Chart, Stainless-steel..........Apr. 199 
Tubing for Low-temperature Applicat’ ons, 

Nickel-steel oo. Jan. 191 

bing ea Improv He t-resisting 

SPRINT ccisahtsbiihsbebinenesevoanmacensicecnbnasbone Mar. 185 
Tubing Possums cm Sept. 185 
Tutts, Major Carl R., Personal of July 240 
Tumbling, Norton Alundum Abrasives for Wet 

Feb. 205 
Tungsten Carbide aa Co. : 
Carbide-tipped Core-drills ........+...++.++. Oct. 209 
“‘Vibra-Cushioned’”’ Garbite Gutters for Face- 
Ce pr. 225 
Turbines or Other Rotating ‘Equipment De- 
} me by Resonance Tube, Troubles = 71 
WIA <a:scckncnsansuadnenssouneannabsehianbdtiueahas’ 
Turbines to Furnish Power for “Airplanes, Gas 
Mar. 173 
Turbojector Molding Machine, H-P-M...... May 195 
reo Products, Inc. 
Lubricant Developed for High-speed om 
MIEUTEND ‘cncrsanasiasdccsdndpaneancatecnenecose 190 

Portable Steam Cleaning Unit. fat 177 
Turnbull. W. D.. Personal Of......ccccccscccee Sept. 250 
Turner Brothers, Inc.: 

TeePieee DET GREER «..ccccccseseccosccsscess. Nov. 222 
Turning and Boring a Ring-shaped Part, 

ee ye Re Nov. 169 
Turning and Cutting-off Tool-holders, Cooper- 

SINNED scvonkasckacksivknsibanianseienababhabeane May 210 
Turning, Lathe Set-up for Spherical........ July 195 
Turntable Tapping Fixture, Pond Automati- 

a ae Aug. 205 
Turret for Axelson Lathe, Ram Type........ June 216 
Turret Lathe with Pendant Control. Bullard 

“Oat TRA” “VRRUIERE onccscesccsesesccess Mar. 202 
Turret Mill Equipped for Special Boring Oper- 

 ' ss PEERS: . Ape. 232 
Turret, Weaver Multivle-spindle ............ Aug. 210 
Turret with Double Drive, Enco Lathe....Mar. 194 
Tweezer-Weld Corporation: 

Besco Tweezer Spot-welding Machine....Mar. 204 
Twist Drill, see Drill 
Tyler, Jerry, Obituary of ....... . July 250 
Tyler, Robert L., Personal of.... Aug. 238 

U 
D.A. Co.: 

“Portable "Positioner for Swpogting Vise. — 196 
Uecker, Will iam C., PesseRel OF.....0ccccsccece Dec. 248 
“TUitra-Speed”’ Weld der Control. | eae Mar. 197 
“Umbrella Aan for Covering Heads of Hollow 

NE Psa sassccnssnsdeekntasecaunsessancosenn’ Feb. 226 
“‘Unbrako”’ ey Kit with Nine Screwdriver Bits 

ept. 230 
Underwood, James M., Personal of...... eee dnly 246 
Underwood, R., Personal Of........+s-s+++« Mar. 230 
“Unichrome Dip’’——A Corrosion Protection for 

Cadmium and ZAINC.........ccccccccccccccscccees Jan. 190 
“Uni-Matic’’ Turning Machine...............++ Mar. 187 
Union Carbide and Carbon Research 

boratories, Inc. : 
Secret Wartime tiie tompergture Alloys yew 
Available for Peacetime Use.............. 183 
U /—- Management Cooperation, A Step toward 88 
Union Rules Reduce Employment, Restrictive s08 
ar. 
T'm-Point Radial Saw, Monarch................ Avr. 216 
a neal” Thread and Gasket Sealing ay 
“Unitable™ Sectionaliz 
| EER ea 


United Chromium, Inc.: 
Corrosion Protection for Cadminum and Zine 
re Jan. 
Tnited States. Rubher Co.: 
New ah oe og Resins Provide ine 


Materi 
a srecistant ae Rubber for Form- 








190 


207 


0 SEA Jan. 181 

Mult. Flex 1 Darts for Air, Gases, and Pow- 

IE dcicsceseesbidsasonsonsuabenscsobed May 172 
U.S. Tool Mf. Co. 
ee gad ‘Tangent Dresser for Grinding 282 
BONIS OT: Sept. 2 
United Foancincues Cornoration 
A Transformer that Weighs Only One- thet 
NIN inci ducsenshcnmnchenesinehnensbasndcbioncennta Avr. 191 
“Tnitite. IJr., Packless Valve ..--.++cs+0s+- Apr. 222 
Universal Roaring Machine Co.: 

Horizontal Boring Machine.................... Oct. 206 

Milling. Drilling. and Ronin Machines..Jan. 199 
Univercal Drafting Machine Co. 

“‘Boardmaster’’ Drafting Machine honbanianing Aug. 203 
Universal FEneineerine Co. 

Turret Taping, Ee cece July 214 
Universal Joints, “White Line” Precision- — e22 
University Machine Co. 

Pocket-size Set of Surface Finish Standards 218 

ec. 
Unsatisfactory Eauipment, Buyer’s Right _ to 
eturn. POPRCP. cccccece paatanhenbalenl Oct. 194 
Utz, Ernst J., Personal Of.....cccccccssssssseeees Sept. 242 
¥ 
Vacu-Blast Co. 

Portable Blast Cleaning Equipment...... iy 206 
Vacuum-grip Speed Lathe, Crozier..............July 218 
Vail, L. E., Personal REM ES July 246 
Val air Corvoration: 

 _ ee ug, 220 
Valve, Flex-Tube Non-metallic Three-way. ly 30° 
Valve, Four-way Air Control..............0+::000 July 220 
Valve’ Functioning, Intermittent Motion for 

Changing Timing Interval for Air-........ May 182 
Valve, Gerotor Floating Piston Type ——— 204 
Valve, Handle-grip Air Control..................Mar. 220 
Valve, ‘‘Modernair” Pneumatic Three-way Pilot 218 
Valve Rocker Arms, Surface Broaching Sim- 

plifies Machining of. Harry H. Gotbe s 176 
Valve, Ross Solenoid-controlled Air.. mses 218 
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Veil & Seats Substituted for Those of Metal, 













NYIOD .cccccccccccccccccccccvcccccccvcvcccocccccccscsces Mar. 185 
Val.es tor Post-war Engines, Eatonite Ma..es 
RORREDIC TROEOP ...cccccsscccceccscoseccccesccocsees ept. 206 
Vaives, Hanna Air and Hydraulic Gontroi. —- 222 
Val.es, ssydro-Aire Multi-way Selector......Aug. 210 
Vaives, Machining Stainiess-steel. A. P. Nelson 
uly 14 
bee” Mead Combination Three- or sien -way , 
222 
Valves, Val. air Control ......ccc0... Aug. 220 
Van der Pyl, Edward, Personal o: Sept. 242 
Van Diver, Vernon owl of. Aug. 238 
Van Dorn Iron Works Co. : 
Plastics Injection Press... -Jdune 224 
Vangtronic Corporation: 
Bench Type Spot- -welder.. «July 209 
Van Gundy, J. C.: q 
Hydraulic Oils for Industrial Equipment ‘ 
ug. 158 
Van Hala, H. A., Prerenal Of ....ccccrcccecsccs May 234 
Van heuren Co. 
Carboloy Plug Gages and Thread Measuring 
MIO snikéunindbensinmiaqesdeeepeanenboceeiiaxe -o-..Mar. 216 
Carboloy Gear-measuring Wires ............ June 226 
Van Norman, Charles E., Obituary of........ Apr. 254 
Van Norman Co. 
No. 2 Horizontal Milling Machine........ Nov. 198 
No. 3 Horizontal Milling Machine........ Dec. 204 
Horizontal Milling Machine for Medium and 
Small Size es my a stasneh bigebangeaenbebootoas Jan. 200 
Van Poppelen, F. J., Personal of............ Sept. 249 
Variable-speed, see Sp Deed 
Varnish for eal na Electrical Equipment, 
PIII accacnsnrncccersocnancassvesatncvocsocnccsonnecs Jan. 190 
Veale, George W., Personal of.................+ Mar. 236 
Vectolite Permanent-magnet Material ....... July 236 
Vega Die Steel that Hardens in Heavy Sections 
Apr. 200 
Vernor, T. 
Brazing tool Tips to Shanks by Induction 
EINES ii nedccncksensinnednganasobnceicanetinonnsons Dec. 178 
Veterans an ‘‘Earn while You Learn”’ ‘ivaining 
*rogram, Ford Dealers 0 fer................ Feb, 248 
Veterans, Clearing up a Misconception in the 
Employment of Discharged. C. Charles 
SID enccncnscsccencanenapescrsesncconoscocsese Nov. 163 
Veterans, Ke-employment of.. 159 
Veterans’ Refresher Courses 172 
Veterans, Successful Employment ‘of Blind 130 
o 


ug. 
“Vibra- Cushioned” Carbide Cutters for — 





Vibration and Simplify Level ng of Machinery 
Vibro-Levelers Reduce ..........sseseeseseeeees Dec. 
Vibration in a Lathe by Relocating Motor and 


Countershaft, Reducing. William Henry 
QETEBOM...0.00.ccccrecsssoccnccosessevcsssooessseceees 
Vibration Test Table 


Faults of New Designs N 
Vibro-Levelers —. Vibration and Simplify 








Leveling - | eee Yee. 187 
“‘Vibron’’ Plastic Geom Provide High- iienats 

SUNN < cccnchudhadspannibnbenaxpadsunesrnliciiasen Sept. 207 
Vieuloy Copper_ Alloy Provides Unusual 

Strength and Hardness.............cscsscesseees pr. 201 
Viking Tool & Machine Corporation: 

Hand Tapping Fixture................c.sssseee- puly 203 
Vinylite Plastics——- New Applications of 

Product of the Bakelite Corporation ee ines. 185 
Vise, Heinrich ‘‘Grip-Master’’ Jan. 209-A 
Vise ‘‘Milpal’’ Machine ............ ion — 210 
Vise, Parallel-angle Magnetic 230 
Vise, Portable Positioner for Supporting... an. 196 
Vision Checking Employes’ .........0...ssssseee. Apr. 199 
Vision, Course in Industrial...............0.e00 Oct. 183 
Visual Education by Means of Drawings, 

ploded Views, and Transvision. heokeshenasbne Mar. 180 
Visnal Production Planning, Inc 

Machine Tool Scale Models ‘ter Plant lev- 

GDR cncccnccngcccccqecconesoenqneccnenqqcencooegeooss 175 

Vocation, see also Apprentices, School, frain- 


ing, Education 


w 


Wacker, E. D., Personal of... 

Wage Plans, Incenti-e............ 

Less_ Efficien 
Combination, Higher ..........--.s-seseeeeeeseee Apr. 

Wages, evter Manufacturing Methods Must Ne 
Devised to Compensate for Higher 

Wages in the ‘Face of Reduced P. 


Wages and 








Wagner Electric Corporation 
ag = Brake Control Unit for Crane 


yo Personal of........... = 
Personal of............s+0. Feb. 
Wahlstrom Tool Division of American Machine 
& Foundry Co. 
Automatic. Drill Chucks and Tapping At- 








EELS Feb 
Waindle, Roger F., Personal of..............++ Feb. 
Waldes Kohinoor, Inc.: 

“Truarc’’ Retaining Rings ..............0000+. Oct. 
Wales-Strippitt Corporation: 

Bole-ganchine. Jn  _eeeEeaee sanntnion Feb 
Walker Co., H. 

“Porciflex”’ Fest Bates Enamel Developed 

to Speed_ Production ............0+0++ ae 
Wallace, Jr., Py annem “Leia heeemaheen wee 3 
Wallace Supnlies Mfg. 

Cold-bending of Pipe and Metal Shapes..Apr. 

Tools for Use in Bending Machines....... .May 

The Hydraulic Circuit in Bending — 

esigning Work for Bending.............. duly 
wollen Mfg. Co.. G. J.: 

Samson Grinding-wheel Dresser............+: May 
Walling, Frank E., Personal of................ Nov. 
Walsh Press & Die Co.: 

New Line of Punch _ Presses.............00++ Nov. 
Walsh, KR. E., Personal of......... hana ov. 
Walton Co.: 

Pipe Tap Extractors. .May 
Walworth s .Feb. 
Warco Ali-steel S8E8. .May 
Warmee,  spenemmontoensenmcnned Paul R., = 

sonal 0! Dec. 
Warner &8 ¥ Co. 

Standardization of Blectrical Equipment for 

achine Tools .......... 





Five-spindle Automatics. peccememonnnnaee 








~_—s 


> Om OD 
Ds 


Com ON 
@r DS 


toe 


wwe WN NWN HH ee Ne 



























Road Machinery Added to Company’s jane 








23 
arren City Mfg. 
” Warrco A Au-sceet Weidea Presses.......++00 May 200 
Warzeski, krank Obituary Of..........--s0++ Feb. 245 
Washer Cutter, Wyeo Heavy-duty Hole and 239 
hb and Rinsing Unit, Optimus........ Sept. 234 
W —t Machine tor Small Parts, Optimus 202 
—~ 
hing Machine, Portable Industrial........ 226 
Vater (Under-) Oxygen Cutting Wauibment ese 
Water Welding Photographed for the — 
sine, — i 148 
t 
ba for Handling Single-point Tools..Mar. 161 
Watkins, Stanley P., Personal of...........0 Oct. 234 
Waison, , Versonal ivawsnssascepvisensseen May 239 
tson-Stil man Co. 
ba -purpose and Heavy Forming Presses 
Aug. 214 
Watt, R. Nevin, Personal Of.........csssseees Aug. 247 
Wa.erly Petroleum Products Co. : 
Non-hazardous Sadie Developed _ for 
Bright Dipping ...........cccccccccsrees -Mar. 184 
Ways, Carbide Used for Tool Grinder 160 
Ways for Machine Tables, Gray Non- “metallic 208 
Wear ond he Goer Dovth iiesieinunnieisieniis Apr. 166 
Weaver Aircraft Corporation 
‘Multipie-spindle ‘Lurret and hiecnerannty 
Lnit 7 aa 210 


Weaver, Earl 
‘Multiple Milling of Tool Shanks Increases 


















MINI, ccccucancscscocecnbbenboonsobevososooen une 183 
Weoest,, ——— a oP eee ar. 235 
Webb Corporation: 

Initial Pinch Type Bending Roll.......... Nov. 220 
Webber, Chasies, Personal Of........++++ May 232 
Weber, H. F , Personal of . 242 
Webster, R. A.: 

BAAR: SIMIAN i ceskssccassscenssscsvsncesesescs Aug. 216 
v— Tools, Inc.: 

Tri-Bit Boring-bars ............ Nov. 216 
rae J. W., Personal of. . 247 
Weiss 

Metal Spi inning by Modern Methods...... Nov. 141 

The Technique of Metal Spinning.......... May 159 
Welded Machinery Parts, What the Designer 

ne Know About. George L. Snyder: 

Fcks kabeannuncbehbnsascacbiapibasabbadeeabieannieense 7. 157 
2 EEL em: 167 
Welded Tanks, Manufacture of ee 
All-. William P. Hindman..................++ Jan. 135 
Welder a Precise Production Tool, Biectronic 
Control Makes Bench. L. J. Gottschalk, Jr. 
Sept. 168 
Welder Control Unit, ‘‘Ultra- ~ nell seesnied Mar. 197 
Welder, Davis & Murphy Spote-...........00-- Mar. 207 
Welder, Foot-operated Spot: penseees -Nov. 206 
Welder, Lincoln ‘‘Fleet Arc Jr.’’. ..Dec. 208 
Welder, Lincoln Portable........ Mar. 207 
Welder, ‘“‘Lincolnweld”’ Process. Apr. 220 
Welder, Portable Arc- .........+. Apr. 230 
Welder Sub- assemblies, Induction 
from Standard Resistance.........--esseee Feb. 156 
Welder, Thomson Motor-driven Spo ~ . 206 
Welder, Thomson Light-duty Seam-... -. 220 
Welder, Vangtronic Bench ...........escesseseees July 209 
Welder with Diesel Engine Drive, Lincoln..Feb. 201 
Welders, Berkeley Seam  ...........sssssssecsees Jan. 209-A 
Welders, Sciaky Overhead Spot-...... eesesesase Dec. 218 
Weldex, Inc.: 
Improved Precision Spot-welding Machine 206 
ay 

by New Motion Picture, This is 182 
baiapenienhsetssanasesehaamehbedaseignniel ne 

Welding Aluminum, Improved Flux for Gas- 293 
an. 
Welding a4. Similar Work, Thomas — 

ME Bi sci ckcanapescnsabannesvecnannesinbenenie . 207 
Welding, Automatic Positioning Control Seeds 176 
Welding Award, Undergraduate ..............+. Fe ob. 248 
Welding Compound, General Electric Arc- 

Jan. 208-B 


Welding Electrode, Rod, see Electrode, Rod 
Welding, Gear Production Problems Solved, A 





Arbomnathe, Th. B. Baie icccccecepeccesecccese 
Welding Machine, Besco Tweezer Spot-...... 
Welding Machine, Weldex Spot-...............- 
Welding of Alloy Steels, Arc..............:0000 
Welding of Tanks, Selt-propelied Turning olla 


Facilitate Automatic ...........cccccssecsssscees une 
Welding Photographed for the First Time, 
i MLL CLT SILT TS 
Welding, Prizes for Papers on Resistance..Feb. 
Welding Process Eliminates Residual Stresses, 
New ri De 
vere Process Increases 


Orrererrrrrirrrer treet treet rit t rr trie 














EO OO eee \ 
Welding, Steam Platens Produced 178 
Welding, Thomas Edging Le ey ace > 

Prepare Plates for Automatic................ Dec. 216 
Welding with Storage-battery —y eaimenee 

ug. 
Weld-spatter-resistant Compounds............ Jan. 204-B 
Welker, E. H., ayy Of eeseceeeseereeeeereeees Apr. 
Wellman Engineering C 

Stack-cutting Provides. "Fabricating —— ~% 160 
Wendt-Sonis Co.: 

Diamond ‘‘R’’ Files and Hones.............. Feb. 224 

Milling Cutter with Interchangeable Carbide o24 
Wenning, ‘Cuma H., Personal eee aaeekoont 4 240 
Westbrook, Francis 

Working Conditions in a Machine Shop Im- 

proved by Sound-conditi ONING.......00000 June 188 
Western Electric 
Mobile Radio Telephone System Provides 
Service for Moving Vehicles...... seooeeeADr. 191 


Westinghouse Electric Corpora 
Electronic Control gon =. Welder a 
Production ‘1 


Sept. 
Looking Along y wk. Aisles a hewt a : 
Sent 


Huge Generator trame 


See eeeeereeeeeseeees 


Three-dimensional Plant Lay-outs ........ . 194 
Plastic ‘‘Glass’’ Panels tor Control Boards 233 
ct. 

Precipitron Electrostatic Air Cleaner th 

vides Dust-free Atmosphere in Labora’ 24s 

-4 

Improved Methods for Lapping ma 

formed Pivot Bearings..............0sss00+« 169 
Booming Tool Tips to Shanks for induction 178 
Im roved Grease for Bail and Roller Hearing on 
New vg Higiireaieney Laboratory’ “in” Kos ile 
The “Microbalancer—A’” Supersensitive ” Bal- 

GREE TERTIIRD sorccersoccersccecscoccseonseses n. 181 
Single-pole Magnetic Contactor .......... Jan. 208-B 
Direct-current Motor with Wide 

TRIN icninnenchecetinsashnananiaioneianeiaaiedl an, 210 
Bright-hardening of Tools and Machine 

Parts in Controlled Atmospheres........ Feb. 158 
~— amen y for Producing 

IID itis shinensinnehaunian 


Portable ame S 

Gas_ Turbines 
i iasasctieinenescaneesecossosesnsnsananivenbiel Mar. 

Furnace Equipment for Bright- “iardening 


a Starter Developed for Aviation 4 
SIIIE nshasacickhashsibaseentdnbionigneabanahio’ 
One-hundreth Anniversary of the Birth "ot 
George Westinghouse ..............csssess0++ 
iS Annual Machine Tool Hiectrification 
Utilizing itesidiai”‘orming’ Stresses in" Flat 
SE I cicccetncocennsohabacnnimmanielone Jun 
Present-day Motor Drives and Other Elec- 
trical Equipment for Machine Tools..June 
- = i Chart Improves Truck Main- 
libbbstankhsndeiabesnasineabebbneintigebondl une 
Multiple Milling of Tool Shanks Increases 
Production June 


uipment .. 
urnish Pow 


Future Requirements for Machine Tools 
une 


Standard Grays for Engineering ey 


ne 
Electric Motors of Light Weight per uiooee- 
DITIG cccagsecccescegnscnnpenpenconccncscceseccooned Jun ny 


Producti-e Power Exhibit...............0-se0+« Jul 
George Westinghouse Scholarships Awarded 


Portable Brazers seliachaielenhitinbiinisiniis abaieailed July 
Self-contained ‘‘Package”’ Power Plants. “July 
Fixture with Two Carbon Electrodes Facil 
states Soldering of Small Parts.......... uly 
Troubles in Steam Turbines or Other Rotat- 
we Beigeat Detected by a 


pe 


Training Course on Electrical Tactrements 


Aug 
New Method of Preparing Bearing sence § for 
LA 





Wetzler, Justin J., Personal of. = 

vee. cylinder Drilling, Reaming, Boring. ond 
Tapping Machine, LeMaire pat psanbent = 

Wheel, Diamond Cup-shaped Honing......... 


Wheel Dresser and Lathe yo ng Grinaing 
Wheel Dresser, Samson Grinding- 


May 
Wheel Drying Rooms, Humidity a Cause of 
6 tt eS eee 0 
Wheel Utility Set, Bay State Abrasive....Sept. 


Wheels and Stones, Bay State Diamond 


Ps cnnittnnsbtnsnarenstnheonsbhiaeetsésxased Jan. 2 


Wheels, Bayflex Abrasive Cut-off .Feb. 








Wheels, BuXite Grinding....................004- Sent. 
Wheels, Diamond Dressing Device for Multi- 
Ribbed Thread Grinding...............ss0000+- ct. 
bei ~~ ‘. & S Radius- "and Angle-dresser a 
SINE Snchinsionnnenthiinbseneupbinicesnanioakaieanns 
Wheels, ew Applications of Crush-dressing “at 
Grinding. Carl Re 


an. 
heels, Pronosed _— of Simplified Prac- 
{see ug. 
wees Radius and’ Tangent Dresser for Grind. 
Il sstiieceisihhsiiiamindsigileabpphbenesiabnacenseeininse pt. 
Wheels, Using Diamonds for the Crush-forming 


of Grinding. Harry L. Strauss, Jr......... Jan 
Wheels, Zagar Angle-dresser for Grinding. “Sept. 
Wheeler, Wilmot F., Personal of.............. Apr. 


Wheelock, Loveioy & Co.: 

One Hundredth Anniversary Celebrated. {une 
White, Jr.. W. R., Personal of.................. 
“White Line” Precision- mate Universal Founts 


White. W. 

Milling til for Airplane Parts Nov. 
Whiting, Edward M.. Personal of.... 
Whitmore, Harley W.. Personal of 
Whitney. Harry L., Personal of 
Wick. Charles H.: 


Friction Band-sawing of Hard a 


une 
Wickes Brothers: 
Automatic Crankshaft Turning Lathe....Mar. 
Automatic Multiple Crankpin Turning Lathe 


June 
Wickman Corporati 
Bench_Grinding ‘and Lapping Machine..Aug. 
ileox, Earle D.: 
Magnetic Inspection in Modern ae — 4 
Co. : 


Wilcox-Rich Division of Eaton Mfg. 
Eatonite Makes Possible Better’ “Valves for 








2 SS eee Sent. 
Chemical Treatment of Highly itinisned 
By CIE cintsencnsscarecapnonsseansestenea July 
Wilder, Howard H., Personal of..............++ Apr. 
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206 


66 
251 
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Wiley, Lieutenant-Colonel C. F., Possona, of 
ov. 
Willey’s Carbide Tool Co.: 

Induction Brazing of Carbide Tips to yo 
Carbide-tool Grinding Machine.............. a 
Williams, Clarence Leslie, ersonal of........ Uct. 
Williams, Donald, Personal of.... Ue 

Wiison, k. C., Personal ot...... 
Wilson, Forrest G., Personal 
Wilson, James S., Personal of t. 
Wilson, Jr., Harry, Perscnal of y 
Wilson, oFee k. M., Personal of. eo 
Wilson, R.3 
Light-weight Blanking and Forming ae 
ug. 
Wilson Mechanical Instrument Co., Inc. 
Universal Hardness Testing TCE july 


Winding os Meare Guts Constant-speed, 








ROME COM iccccocccccccccsoncccocanccnccepeoapeocsons on 
Windows. Plastic Glazings Tested for Auto- 
TROEE Rs svcccrcccoserggsneveccscqnoocgsoconsosenceceoces Apr. 
Wine Heszy A., Personal of...... ---Uct. 
Winkler, James v. nm Escncoves: -- Oct. 
Winters, Paul H., Perso Pilcenccssenneceapess Aug. 


Ww = Gonenst Electric aa Testers 
PEE, sanicninsnongven 
Wire. MMigh-stre ngth 
Wire Method, Checking Pitch D 
Screw Threads by the. 






















230 
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eae 
NADon 


+s 
ond 





207 


218 


201 
238 


Precision Earle 

BOI oc siccsapesscanscseanaceseonppeernnceped Sept. 162 
Wire Method, Gage for Checking Special Screw 

Threads by Single-. Daniel E. seDeness 190 

et. 
Wire-rope Manufacture, Electronic Equipment 

Facilitates. P. Somerville, L. R. Hunt, and 

Be WD. CIEE ccccccrceconacocovccensenccesencsces an. 171 
Wires, Cemented-carbide Reversible-wire fine 

Gages and Thread-measuring ................ 224 
Wires, Van Keuren Carboloy esau 

June 226 
Wires, Van Keuren Carboloy Plug Gages and 

Thread-measuring ..Mar. 216 
Wood, Cal R., Personal of........ Feb. 240 
Woodward, Foster R., Personal . Sept. 242 
Woodworth Co., N. A.: 

Air-operated Diaphragm Chucks............ Dec. 226 

“‘Cone-Lok’’ Unit and Fixture Clamp... Reb. 216 

Adjustable Thread Ring Gage hiaecnansabenhen rr. 222 

“Miniature Cone-Lok” Jigs..........+++0-:0+++ May 216 
Wool Manufacture, Meulpment for Steel....May 165 
Woolson, William D., Obituary of..........4 an. 212-D 
Workers will Pay Large Part of Increased 

Automobile Shop Wages, Industrial...... May 240 
‘‘Work-Lites,’’ Swivelier Grounded............ Sept. 240 
Workman, Joseph E., Personal of.............. Aus. 242 
Worthington Pump & Machinery Corporation: 

Variable-stroke Pump ............ssescsesssscoees May 201 
Wrench, Thor Pneumatic Impact.............. June 226 
Wright, Alexander M., > noone of... --Oct. 2238 
Wricht, o &., Personal Of........00+«. ..Feb. 224 
Wright, F. A., a. — * oe Sept. 250 
Wright, James A Personal a June 240 
Wroble Engineering Co. 

Universal Hydraulic ‘Presses hakapebapeceasnanal July 207 
Wyco Heavy-duty Hole and Washer Gutter 

July 222 
Wyco Hy-Speed Saw iiaibebeaseaaiodreensennccabib’ Apr. 224 
Wyman-Gordon Co. 

The Forging of Magnesium pasasoosnnononeuneeel June 14 
Wyzenbeek & Staff, Inc 

Wvco Hy-S ee Apr. 224 

Wyco Heavy-duty Hole and Washer Gutter 

July 222 
x 
X-ray Photometer Records Presence of Chem- 

ical Elements In Materials.............-...+++ Aug. 187 
X-ray Pictures Through Fifteeen Inches aot 

Steel, Betatron Makes .........css0s-ssesssceses 180 
X-rays, Safety Code for Industrial Use of. “July 187 

Y 
Yale & Towne Mfg. 
Carboloy Pins a Maintenance _ of 
oo May 167 
Yankee Precision Products Co. : 

Precision Electric Surface Gage............++ Jan. 201 

Lightronic Gage- MINES sccccnccccoencccccccceccsced July 207 
Yeoman, I. F.: 

Broaching Holes through Boring-bars pra 

I acosncacnrccegocnssccscssccostesseess Feb. 191 
Yerger, C. W., Personal of Oct. 238 
York, A. G., Personal of...... Apr. 246 
Young Arbor Co. : 

Expanding Mandrel .........+:+. -Feb. 222 
Young, Raymond W., Personal -Nov. 228 
Youngman, Fred T. H., Personal o' -Feb. 240 

Z 
Zagar Tool, Inc.: 

Angle-dresser for Grinding Wheels........ Sent. 238 

Coe | ber Indexing Table Type ao 212 

Improved Horizontal Broaching Machine e168 

Broaches for Vertical and Horizon 

Bo nnennaccnnvnsepatiapeneonnetspiapoiennse 220 

Cam Grinding on . Cytineetess Grinder. yon, 180 

Soames Drill Hea -May 210 
Zapp, A. R., te, of . 212-B 
Ze ioe, Robert M., Personal o -Feb. 240 
‘Zephyr 16” High-speed Metal Saw...... -May 199 
Zine Die-castings for Bomb Nose Pistols....Oct. 193 
Zine with One Dip, Corrosion Protection for 

eS an. 190 
Phas as Portable Arc-welder..........+0++ Apr. 230 
Zurn Mfg. Co., 

Lucite ‘Tranaparent Casing for Duplex _ 

eee 199 





